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This year the Office of Scientific and Technical Information is celebrating a 
Forty-Year Partnership in Information Service. 


The Department of Energy Office of Scientific and Technical Information 
(OSTI) has been a national information center since 1948, sharing infor- 
mation management responsibilities in three agencies—Atomic Energy 
Commission (AEC), Energy Research and Development Administration 
(ERDA), and Department of Energy (DOE). 


Toward the end of the Manhattan Project era, a small AEC division 
established an office to “facilitate the control and exchange of nuclear 
research and development information”. This group would become OSTI. 


In. July 1948, the first issue of Nuclear Science Abstracts (NSA) was 
published, using state-of-the-art technology—IBM accounting equipment 
was adapted to arrange punched cards and prepare indexes. 


In the late 1950s and early 1960s, new methods were explored for pro- 
cessing and disseminating information. In January 1967, after ex- 
periments had proved the feasibility of using computers to process data 
and prepare publications, OSTI’s first computer group was organized. 
About three years later, in late 1969, DOE/RECON was tested. This 
online system was used until December 1986. 


Over the years, OSTI’s responsibilities expanded, and the volume of infor- 
mation increased drastically. In six months in 1948, 1,751 documents 
were processed for inclusion in NSA; in contrast, in the 1980s almost 
100,000 are processed in this time period. 


Today information management is fully computerized. The Energy Data In- 
formation System now contains over 3 million items, and approximately 
190,000 are added annually. About 25 publications are produced and 
distributed regularly, and approximately 230,000 copies of documents 
are distributed for DOE program offices each year. In addition, OSTI 
oversees the production and distribution of about 480,000 microfiche 
annually 


As a partner in DOE’s Scientific and Technical Information Program, OSTI 
continues to have an expanded role in information management activi- 
ties—both national and international—and looks forward to the next 40 
years of service. 
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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Department of Energy’s Scientific and Techni- 
cal Information Program (STIP) is carried out at 
many levels within the Department and by its con- 
tractor organizations. The Office of Scientific and 
Technical Information (OSTI) in Oak Ridge, 
Tennessee, . provides direction and leadership for 
STIP and serves as DOE’s national center for scien- 
tific and technical information management and 
dissemination. Both DOE-originated information 
and worldwide literature regarding advances in sub- 
jects of interest to DOE researchers are collected, 
processed, and disseminated through an energy 
information system maintained by OSTI. The major 
data bases in this system are available within the 
United States through commercial on-line systems 
and to those outside the United States through for- 
mal governmental exchange agreements. The 
current-year records for the major data bases, plus a 
number of specialized data bases are available to 
DOE offices and contractors through OSTI’s 
Integrated Technical Information System (ITIS). 
ITIS also serves as a gateway to other government 
and commercial systems and provides information 
merging for customized information products. To 
manage DOE’s information resources effectively, 
DOE’s Scientific and Technical Information Pro- 
gram is one of continual development and eval- 
uation of new information products, systems, and 
technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 


and state government organizations, foreign govern- 


ments, and domestic and foreign universities and 
research organizations. The user should remain aware 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstra- 
tion, and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is 
$146.00 for domestic subscribers and: $182.50 for foreign 
subscribers. A single issue costs $14.00 (domestic) or 
$17.50 (foreign). The cumulative indexes will be avail- 
able in: printed form from the Superintendent of Docu- 
ments, U. S. Government Printing Office, Washington, 
D. C. 20402, and in microfiche form from the National 
Technical Information Service, U. S. Department of 
Commerce, Springfield, VA 22161. 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


“We 
Legibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 


Lab., NM (USA)).'Nuclear Fusion; 23: No. 10, 1319-132 
1983). 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS Order Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


®@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Energy Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under an 
Order Number, that number is included in the avail- 
ability statement. An Order number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AOl1. 
-Order Number 
DE84004926, Distribu- 


tion Category MN-70 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 04 OIL SHALES AND TAR 09 OTHER SYNTHETIC AND 
PRODUCTS SANDS NATURAL FUELS 
03 Preparation 01 Reserves and Exploration 01 Hydrocarbon Fuels 
04 Processing 02 Site Geology and Hydrology 02 Alcohol Fuels 
05 By-Products 03 Drilling, Fracturing, and Mining 03 Inorganic Hydrogen Compound 
06 Properties 04 Oil Production, Recovery, and Fuels 
08 Waste Management Refining 04 Solid Waste and Wood Fuels 
09 Environmental Aspects 05 Properties and Composition 05 Liquid Waste Fuels 
10 Reserves and Exploration 06 Direct Uses and By-Products 06 Gaseous Waste Fuels 
20 Mining 07 Health and Safety 
30 Transport and Handling 08 Marketing and Economics 
40 Combustion 09 Waste Research and Management 13 HYDRO ENERGY 
50 Marketing and Economics 10 Environmental Aspects 
60 Health and Safety 20 Regulations 
70 Legislation and Regulations 


01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
05 NUCLEAR FUELS 04 Regulations and Licensing 
— O1 Reserves, Exploration, and Os areas apetie 17 
. ining : 
7 one —- pean 04 Feed P ing 07 Power-Conversion Systems 
04 Processing > Seen cette . F 
uels Production and Properties 
06 Health and Safe 08 Spent Fuels Reprocessing ae Sempmasunaaallnan 
07 Marketing and Economics ©9 Transport and Stornge 03 Economics om 
08 Waste Management 10 Marketing, Economies, and 04 Environmental, Legal, and 
09 Environmental Aspects By-Products lenitetlent-hew 8 
10 Legislation and 20 Waste Management 05 Solar Ener ona 
Regulation 30 Eavisctalieenet Aspects 06 Photovoltaic Power Syste 
20 Transport, Pipelines, and Handling 40 Heakth and Safety 07 Solar Thermal Power S a 
30 Properties 5 50 Safeguards, Inspection, ‘and 08 Ocean Energy System _ 
40 Storage Accountability By MY . 


eres . 09 Solar Thermal Utilization 
50 Combustion 60 Legislation and Regulations 10 Solar Collectors and Concentrators 


03 NATURAL GAS 07 ISOTOPE AND RADIATION sheet 
01 Reserves SOURCE TECHNOLOGY 
02 Geology and Exploration ‘ 01 Physical Isotope Separation 15 GEOTHERMAL ENERGY 
03 Drilling, Production, and 02 Radiation Sources 01 Resource Status and Assessment 
Processing 03 Isotopic Power Supplies 02 Geology and Hydrology of 
04 Products and By-Products 04 Economics Geothermal Systems 
05 Health and Safety 03 Geothermal Exploration and 
06 Marketing and Economics 08 HYDROGEN Exploration Technology 
07 Waste Management 01 Production 04 Legal and Institutional Aspects 
08 Environmental Aspects 02 Storage 05 Economic and Financial Aspects 
09 Artificial Stimulation 03 Transport 06 Environmental Aspects and Waste 
10 Legislation and 04 Marketing and Economics Disposal 
Regulation 05 Safety 07 By-Products 
20 Transport, Pipelines, and Handling 06 Industrial and Commercial Use 08 Geothermal Power Plants 
30 Properties 07 By-Products 09 Geothermal Engineering 
40 Combustion 08 Properties 10 Direct Energy Utilization 
50 Storage 09 Environmental Aspects 20 Geothermal Data and Theory 
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TIDAL AND WAVE POWER 
03 Regulations 

04 Economics 

05 Environmental Aspects 

07 Tidal Power Plants 

08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 
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ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
0S Research, Development, 
Demonstration, and 
Commercialization 





06 Nuclear Energy 
07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 
30 Policy, Legislation, and Regulation 
40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 

03 Industry and Agriculture 

06 Municipalities and Community 

Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

02 Inorganic, Organic, and Physical 
Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 

Equipment 
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45 


50 


51 


52 


53 


55 


10 Combustion Systems 
20 Underground Engineering 
30 Marine Engineering 

40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 

01 Chemical 

02 Nuclear 

03 Explosion Detection 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 
01 Basic Studies : 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


01 Social and Economic Studies 
02 Assessment of Energy Technologies 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

01 Behavioral Biology 

02 Biochemistry 

03 Cytology 





BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 

04 Genetics 

05 Metabolism 

06 Medicine 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 

30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 


APPLIED STUDIES 
01 Radiation Effects 
02 Thermal Effects 
03 Chemicals Metabolism and 
Toxicology 
04 Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


58 GEOSCIENCES 


01 Geology and Hydrology 
02 Geophysics 


03 Mineralogy, Petrology, and Rock 
Mechanics 

04 Geochemistry 

05 Oceanography 


64 PHYSICS I 


01 Astrophysics and Cosmology 

02 Atmospheric Physics 

03 Atomic, Molecular, and Chemical 
Physics 

04 Fluid Physics 

50 High Energy Physics 


PHYSICS II 
10 Nuclear Physics 


12-20 Nuclear Properties and Reactions 


30 Nuclear Theory 

40 Radiation and Shielding Physics 

50 Medical Physics 

60 Condensed Matter Physics 

61 Superconductivity 

70 Theoretical and Mathematical 
Physics 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 


01 Management 

02 Mathematics and Computers 

03 Information Handling 

04 Law 

05 Civilian Defense 
CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 
CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 
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35 
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55 


40 


PROPULSION SYSTEMS 
08 Alternative Fuels 
03 Electric-Powered Systems 
07 Emission Control 
02 External Combustion Engines 
05 Flywheel Propulsion 
04 Hybrid Systems 
01 Internal Combustion Engines 
06 Vehicle Design Factors 


ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 
03 Chemicals Metabolism and 
Toxicology 
04 Other Environmental Pollutant 
Effects 
01 Radiation Effects 
02 Thermal Effects 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

30 Agriculture and Food Technology 

01 Behavioral Biology 

02 Biochemistry 

03 Cytology 

04 Genetics 

06 Medicine 

05 Metabolism 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 


CHEMISTRY 
01 Analytical and Separations 
Chemistry 
08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 
04 Electrochemistry 


02 Inorganic, Organic, and Physical 
Chemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 


COAL AND COAL 
PRODUCTS 
05 By-Products 
40 Combustion 
09 Environmental Aspects 
60 Health and Safety 
70 Legislation and Regulations 
50 Marketing and Economics 
20 Mining 
03 Preparation 
04 Processing 
06 Properties 
10 Reserves and Exploration 
30 Transport and Handling 
08 Waste Management 


30 DIRECT ENERGY 


CONVERSION 
02 EHD Generators 
05 Fuel Cells 
01 MHD Generators 
08 Miscellaneous Converters 
04 Thermionic Converters 
03 Thermoelectric Generators 


ELECTRIC POWER 
ENGINEERING 


02 Environmental Control 
Technology 

01 Power Plants and Power 
Generation 

03 Power Transmission and 
Distribution 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 
01 Buildings 
09 Education and Public Relations 
03 Industry and Agriculture 
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06 Municipalities and Community 
Systems 
02 Transportation 


ENERGY PLANNING AND 
POLICY 


10 Conservation 

80 Consumption and Utilization 

02 Economics and Sociology 

60 Electric Power 

01 Energy Analysis and Modeling 

03 Environment, Health, and Safety 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

04 Natural Resources 

06 Nuclear Energy 

30 Policy, Legislation, and Regulation 

05 Research, Development, 
Demonstration, and 
Commercialization 

20 Supply, Demand, and Forecasting 

07 Transport and Storage 

90 Unconventional Sources and 
Power Generation 

08 Waste Heat Utilization 


ENERGY STORAGE 
09 Batteries 
04 Capacitor Banks 
08 Chemical 
02 Compressed Gas 
05 Flywheels 
07 Liquefied Gas 
01 Magnetic 
03 Pumped Hydro 
06 Thermal 


ENGINEERING 
10 Combustion Systems 
08 Electronic Circuits and Devices 
02 Facilities and Equipment 
04 Heat Transfer and Fluid Flow 
03 Lasers 
30 Marine Engineering 
05 Materials Testing 
40 Pollution Control Equipment 
50 Power Cycles 
20 Underground Engineering 
09 Waste Processing Plants and 
Equipment 














ENVIRONMENTAL 

SCIENCES, AQUATIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 

and Transport 


52 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport . 
03 Radioactive Materials Monitoring 
and Transport 
06 Regulations 
05 Site Resource and Use Studies 
04 Thermal Effluents Monitoring 
and Transport 


51 ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


53 ENVIRONMENTAL—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 
02 Assessment of Energy Technologies 
01 Social and Economic Studies 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
03 Explosion Detection 
02 Nuclear 


70 FUSION ENERGY 
02 Fusion Power Plant Technology 
01 Plasma Research 


99 GENERAL AND 
MISCELLANEOUS 
05 Civilian Defense 
03 Information Handling 
04 Law 
01 Management 
02 Mathematics and Computers 


58 GEOSCIENCES 
04 Geochemistry 
01 Geology and Hydrology 
02 Geophysics 
03 Mineralogy, Petrology, and Rock 
Mechanics 
05 Oceanography 


15 GEOTHERMAL ENERGY 
07 By-Products 
10 Direct Energy Utilization 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 





02 Geology and Hydrology of 


Exploration Technology 
08 Geothermal Power Plants 
04 Legal and Institutional Aspects 
01 Resource Status and Assessment 


57 HEALTH AND SAFETY 
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05 Economics and Management 
06 Environmental Aspects 
03 Plant Design and Operation 
07 Power-Conversion Systems 
04 Regulations and Licensing 
01 Resources and Availability 
02 Site Geology and Meteorology 


08 HYDROGEN 
07 By-Products 
09 Environmental Aspects 
06 Industrial and Commercial Use 
04 Marketing and Economics 
01 Production 
08 Properties 
05 Safety 
02 Storage 
03 Transport 


44 INSTRUMENTATION 
03 Miscellaneous Instruments 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
01 Radiation Instrumentation 
04 Well Logging Instrumentation 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
04 Economics 
03 Isotopic Power Supplies 
01 Physical Isotope Separation 
02 Radiation Sources 


36 MATERIALS 
02 Ceramics, Cermets, and 
Refractories 
01 Metals and Alloys 
06 Other Materials 


03 NATURAL GAS 

09 Artificial Stimulation 

40 Combustion 

03 Drilling, Production, and 
Processing 

08 Environmental Aspects 

02 Geology and Exploration 

05 Health and Safety 

10 Legislation and 
Regulation 

06 Marketing and Economics 

04 Products and By-Products 
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50 Storage 

20 Transport, Pipelines, and Handling 

07 Waste Management 
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30 Environmental Aspects 
04 Feed Processing 
07 Fuels Production and Properties 
40 Health and Safety 
60 Legislation and Regulations 
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(DOE/PC/81211—T17) Advanced physical fine 
leaning: Final report. (Advanced Energy Dynamics, 
Inc., Natick, MA (USA)). Dec 1987. Contract AC22- 
85PC81211. 182p. NTIS, PC A09/MF A0Ol1; 1; GPO Dep. 
Order Number 1DE88004959/JAW. 

The contract objective was to demonstrate Advanced 
Energy Dynamics, Inc., (AED) Ultrafine Coal (UFC) electrostatic 
physical fine coal cleaning process as capable of: producing clean 
coal products of no greater than 2% ash; significantly reducing the 
pyritic sulfur content below that achievable with state-of-the-art 
coal cleaning; recovering over 80% of the available energy content 
in the run-of-mine coal; producing product and refuse with surface 
moisture below 30%. Originally the demonstration was to be of a 
Charger/Disc System at the Electric Power Research Institute 
(EPRI) Coal Quality Development Center (CQDC) at Homer City, 
Pennsylvania. As a result of the combination of Charger/Disc 
System scale-up problems and parallel development of an improved 
Vertical-Belt Separator, DOE issued a contract modification to per- 
form additional laboratory testing and optimization of the UFC 
Vertical-Belt Separator System at AED. These comparative test re- 
sults, safety analyses and an economic analysis are discussed in this 
report. 29 refs., 25 figs., 41 tabs. 


25693 (JSPS—8701, pp 1-7) Pretreatment of coal for liq- 
uefaction. Matsuo, Kiyotaka. (Sumitomo Coal Mining Co., 
Ltd., Hokkaido Technological Research Lab., Hokkaido, 
Japan). 1987. (In Japanese). Japan Society for the Promo- 
tion of Science. 3-1, 5-chome, Koji-machi, Chiyoda-ku, 
Tokyo, Japan. (CONF-8707153—). 

From 16. symposium of coal utilization technology; Tokyo, 
Japan ae Jul 1987). 

The effect of the pretreatment of coal for liquefaction was 
examined using the conventional coal preparation techniques. The 
result indicates that the liquefiable active components can be en- 
riched simultaneously with deashing by the gravity concentration 
method and the rate of deashing can be increased by the underwat- 
er granulation method executed adding liquefied oil as the additive 
to easily handle pulverized coal, because the degree of liberation is 
higher in this method than in the gravity concentration method. 
The result indicates also that the components inhibiting the lique- 
faction difficult to be removed by those methods can be effectively 
eliminated by carbon dioxide gas. A more effective pretreatment of 
coal for liquefaction was established by using a combined process 
of those methods. Stable operation and low maintenance cost for 
the coal-liquefaction plant can be expected by the pretreatment of 
coal because of decreased erosion and corrosion of the equipment 
and piping and reduced deposits on the inner surface of the reactor. 
A 10% or more reduction is estimated in the manufacturing cost of 
liquefied oil. (5 figs, 1 tab, 8 refs) 


(JSPS—8701) eg for the 16th symposium of 
coal utilization technology. No. 148 Committee. (Japan Socie- 
ty for the Promotion of Science, Tokyo). 1987. vp. Pdn Japa- 
nese). (CONF-8707153—). Japan Society for the Promotion 
= Science. 3-1, 5-chome, Koji-machi, Chiyoda-ku, Tokyo, 

apan 


From 16. symposium of coal utilization technology; Tokyo, 
Japan (16 Jul 1987). 

Articles in JSPS—8701 have been entered individually into 
EDB and ERA. (LTN) 


25695 (MRP/MSL—87-47(IR)) Mineralogy and deep- 
cleaning of Canadian high sulphur coals, report No. 2 - 

Donkin-Morien seam. Mathieu, G.I. (Department of Energy, 
Mines and Resources, Ottawa, Ontario (Canada). Mineral 
Sciences Lab.). Feb 1987. 350." CANMET, Ottawa, Ontario 
(Canada). Mineral Sciences Laboratories. 

The objective of this study was to better characterize a Ca- 
nadian coal through the use of microscopic and ancillary techniques 
in the hopes that this information would provide more efficient coal 
beneficiation procedures. The Donkin Morien coal studied is a high 
volatile ‘A’ bituminous coal. Progressive grinding and processing 
by flotation and magnetic separation produced a coal product ana- 
lyzed at 1.1% ash and 0.16% pyritic sulfur with an 84% thermal 
yield. The two cleaning methods were tried both on their own and 
together, and the merits of each are assessed in the study. 6 refs., 10 
tabs. 


25696 (NRC/E—2291) Process evaluation and conceptual 
design of plant based on a technical and economic assessment 
of peat dewatering and peat fuel processes. Phase 1 report. 
(National Research Council of Canada, Ottawa, Ontario. 
Div. of Energy). Nov 1983. 522p. (MICROLOG—85-4886; 
CE—01032). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 
This study has evaluated the techical options available for 
dewatering and drying wet-mined peat for the purpose of fuel peat 
production. There are no purely technical barriers to dewatering 
and drying wet-mined peat slurries. All the problems encountered 
relate to the cost-effectiveness of competing processes, and to de- 
termining the real performance and cost parameters of any specific 
technology. A few promising processes are currently at early stage 
of conceptual design. They have been technically evaluated by the 
study to the extent of data made available, but economic evaluation 
has not been possible where a level of pre-feasibility cost estimation 
has not been achieved. An economic analysis provides a detailed 
review of the cost relationships between comparable process units 
of competing technologies. Costs are broken down per unit process 
for more pertinent comparison of competing technologies. A con- 
ceptual plant design is presented, based on one or more selected 
processes. Economic analysis of all processes is included. Future re- 
search and development is outlined. 53 refs., 57 figs., 140 tabs. 


25697 Separation of coal macerals by magnetohydrostatic 

ion methods. Dyrkacz, G.R.; Aznavoorian, P.; 
Young, J.; Neill, P.; Bloomquist, C.A. A. Turner, L.R. (Ar- 
gonne National Laboratory, Argonne, IL (USA)). pp 907- 
910 of 1987 international conference on coal science. Mou- 
lijn, J.A.; Nater, K.A.; Chermin, H.A.G. (eds.). Amsterdam, 
Netherlands: Elsevier Science Publishers (1987). (CONF- 
871030—). 

From International conference on coal science; Maastricht, 
Netherlands (26 Oct 1987). 

This paper discusses the potential of magnetohydrostatic sep- 
aration methods for the separation of coal macerals. In these meth- 
ods, diamagnetic or very weak magnetic materials are separated in 
paramagnetic or ferrimagnetic solutions placed in a magnetic field. 
Experimental results are given and compared with density gradient 
centrifugation separations. 5 refs. 
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25698 (ADI—8701) Anaerobic/aerobic treatment of wet 
carbonization pressate from Maine Sunkhaze and Chemo bog 

peats. Final report. (Adi Ltd., Fredericton, New Brunswick 
{Canada)). Jan 1987. 137p. (MICROLOG—387-04623). Na- 
tional Research Council of Canada, Publication Sales and 
Distribution Office, Montreal Road, Ottawa, Ont., Canada 
K1A OR6; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

A study using laboratory models was conducted to verify 
the anaerobic treatability of wet carbonization peat pressate using 
the ADI build volume fermenter. Performance of the fermenter 
was assessed as the organic loading was progressively increased. In 
order to further investigate the increased removal of ammonia to 
produce a nontoxic effluent, two aerobic nitrification-activated 
sludge systems were assessed and their degree of nitrification stud- 
ied. The results of this study revealed that wet carbonization peat 
pressate is amenable to anaerobic-aerobic treatment. Preliminary 
projections of the economics of operation of the proposed full-scale 
volume fermenter plants in Maine and Nova Scotia are also dis- 
cussed. 12 refs., 22 figs., 44 


25699 (JSPS—8701, pp 8-15) Development of a raw coal 
dewatering technology in brown coal liquefaction. Nakako, 
Yukio. (Kobe Steel, Ltd., Tokyo, Japan). 1987. (In Japa- 
nese). Japan Society for the Promotion of Science. 3-1, 5- 
chome, Koji-machi, Chiyoda-ku, Tokyo, Japan. (CONF- 
8707153—). 

From 16. symposium of coal utilization technology; Tokyo, 
Japan (16 Jul 1987). 

The dewatering of brown coal containing a large amouni of 
water is generally required before liquefaction. This paper presents 
the conventional dewatering technologies such as tube dryer and 
flash dryer processes and Freisner process and the developing tech- 
nologies such as fluidized bed and slurry dewatering processes. The 
tube dryer process is applied to a 50 t/d-brown coal liquefaction 
plant, but is has a shortcoming of large energy consumption. The 
slurry dewatering process is carried out as follows: The water con- 
tained in the pores of brown coal in slurry is separated in an evapo- 
rator; the separated steam is compressed by a compressor to return 
to the evaporator in which the compressed steam supplies the heat 
to the slurry; and after the heat-exchange, the condensate is dis- 
charged from the system. After the dewatering process, the brown 
coal slurry is fed to an evacuated superheater to further remove the 
remaining water to a specified water content. A 10,000 t/d-slurry 
dewatering plant for brown coal containing 15% of water is superi- 
or in the treating capacity, cost of equipment and energy consump- 
tion to the other processes. (12 figs, 3 tabs) 


25700 (JSPS—8701, pp 16-24) Behavior of the forms of 
sulfur in hydropyrolysis of coal. Sugawara, Takuo; Ohashi, 
Hiroyasu. (Akita Univ., Mining College, Akita, Japan). 
1987. (In Japanese). Japan Society for the Promotion of Sci- 
ence. 3-1,5-chome, Koji-machi, Chiyoda-ku, Tokyo, Japan. 
(CONF-8707153—). 

From 16. symposium of coal utilization technology; Tokyo, 
Japan (16 Jul 1987). 

It is important to quantitatively determine the behavior of 
sulphur during the thermal treatment carried out inevitably in the 
conversion process of coal. The behavior of sulphur was examined 
by hydropyrolysis of ten ranks of coal raising the temperature at a 
constant rate in an atmospheric and pressurized fixed-bed flowreac- 
tor system to propose a desulphurization scheme. In the desulphuri- 
zation process, part of organic sulphur in the raw coal is rapidly 
transferred to tar in the volatile-matter removing process at the ini- 
tial stage of thermal decomposition and converted into hydrogen 
sulphide, and the rest of it remains in the solid phase as heat-resist- 
ant organic sulphur at the same time. Meanwhile, pyrite is reduced 
by hydrogen into ferrous sulphide and hydrogen sulphide independ- 
ently of the reaction of organic sulphur. Part of hydrogen sulphide 
produced from both organic and inorganic sulphurs is introduced 
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into the solid phase to produce heat-resistant organic sulphur. In 
the latter stage of the thermal decomposition process, the heat-re- 
sistant organic sulphur and ferrous sulphide are reduced with hy- 
drogen into hydrogen sulphide. (7 figs, 1 tab, 20 refs) 


25701 (NP—8770115) Experimental investigation and 
theoretical description of phase equilibria between coal oils 
and H/sub 2/ or CH/sub 4/. Wiegand, K.W. (Erlangen- 
Nuernberg Univ., Erlangen (Germany, F.R.). Technische 
Fakultaet). 21 Feb 1986. 214p. (In German). NTIS (US 
Sales Only), PC A10. Order Number DE88770115/JAW. 

To begin with, a cubic equation of state was modified so as 
to obtain the PVT data of 40 substances typical of coal oil with a 
mean absolute error of 1.96% for the saturated liquid volume, 
1.87% for the vapour pressure P>1 bar, and 3.20% for the vapour 
pressure P<1 bar. With the aid of the modified equation of state 
and on the basis of experimental binary phase equilibria, parameters 
describing the interdependence between heavy hydrocarbons and 
light gases were determined by means of a regression. The practical 
part starts out by describing the design and operation of a high- 
pressure, high-temperature phase equilibrium apparatus. After the 
necessary comparative measurements, 135 measurements were car- 
ried out on coal oil systems. In the third part, the equation of state 
was applied to the experiments. A model taking account of the con- 
tinuous characteristics of coal oil was developed in order to de- 
scribe the gas solubility in coal oil at low pressure and high temper- 
ature. 


25702 Lanthana-promoted Rh/SiO2. I. Studies of CO and 
He adsorption and desorption. Underwood, R.P.; Bell, A.T. 
(Lawrence Berkeley Lab., CA). Journal of Catalysis; 109: 
No. 1, 61-75(Jan 1988). Contract AC03-76SF00098. 

Promotion of a Rh/SiO, catalyst with lanthana results in a 
partial coverage of the supported Rh crystallites with LaO/sub x/ 
islands. These moieties reduce the capacity of Rh to adsorb CO but 
have little effect on the chemisorption of Hz because of spillover of 
H atoms from the exposed Rh sites onto the surface of the LaO/ 
sub x/ islands. At elevated temperatures, the LaO/sub x/ islands 
promote the dissociation of CO. It is proposed that this process 
occurs preferentially at Rh sites located along the perimeter of the 
LaO/sub x/ islands. Support for this interpretation is provided by 
infrared spectra of CO adsorbed on lanthana-promoted Rh/SiOz. 40 
references. 


25703 Oxygenates formed from ethanol during Fischer- 
Tropsch synthesis. Tau, L.; Robinson, R.; Ross, R.D.; Davis, 
B.H. (Univ. of Louisville, KY). Journal of Catalysis; 105: 
No. 2, 335-341(Jun 1987). Contract AC22-84PC70029. 

Addition of '*C labeled ethanol to a syngas feed (H2o/CO = 
0.78) results in dehydrogenation to acetaldehyde to establish an 
equilibrium ratio of alcohol to aldehyde. In addition, ethyl acetate 
and acetal have been identified, using both gas chromatographic- 
mass spectroscopic and gas chromatographic-infrared techniques, as 
significant reaction products that, because of ‘C content, are 
shown to be derived from the added ethanol. Alcohols with greater 
than two carbons are also formed from ethanol; their relative con- 
centrations suggest that aldol condensation of acetaldehyde contrib- 
utes to the overall reaction mechanism. In the stirred autoclave re- 
actor, more ethanol is converted to other oxygenates than is incor- 
porated into higher carbon number hydrocarbons; however, ethanol 
is a chain growth initiator. The data is consistent with significant 
accumulation of ethanol in the reactor above the concentration in 
the gas feed when octacosane is used as a solvent with a 10 wt% 
Fe on high surface area (700 m?/g) silica support. 21 references. 


25704 Formaldehyde conversion to methanol and methyl 
formate on copper/zinc oxide catalysts. Mueller, L.L.; Grif- 
fin, G.L. (Univ. of Minnesota, Minneapolis). Journal of Ca- 
talysis; 105: No. 2, 352-358(Jun 1987). Contract FG02- 
85ER 13392. 

The authors have studied the hydrogenation of CH2O on a 
Cu/ZnO catalyst at conditions of P = 1 atm and 380 K < T < 
420 K. In addition to the primary hydrogenation product CH;OH, 
the authors observed small amounts of the decomposition products 
CO and CO: and large amounts of the disproportionation product 
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CHsOCHO. The authors propose that the small yields of CO and 
CO: show that CH2O hydrogenation cannot be the rate-limiting 
step in CH3OH synthesis on this catalyst, while the dependence of 
CHsOCHO yield on CH2O conversion suggests that the former 
product is likely formed in a bimolecular surface reaction between 
adsorbed CH2O and CHsO species. 16 references. 


25705 Study of methanation kinetics on a clean and a ti- 
tania-covered platinum foil. Demmin, R.A.; Gorte, R.J. 
(Univ. of Pennsylvania, Philadelphia). Journal of Catalysis; 
105: No. 2, 373-385(Jun 1987). Contract FG02-85ER 13350. 

Pressure dependences for He and CO were measured be- 
tween 0.01 and 100 Torr, and Auger electron spectra (AES) were 
taken of the surfaces following reaction. For the foil not covered 
by titania, AES indicated that there is no carbon on the surface fol- 
lowing reaction, even for H2/CO pressure ratios as low as 0.03. Ki- 
netic measurements indicated that the reaction order for CO 
changed from first order at low pressures to zero order-at higher 
pressures, while the reaction was always first order for Hz except 
for low CO pressures. The methanation kinetics could be modeled 
by a Langmuir-Hinshelwood rate expression in which CO and hy- 
drogen are competitively adsorbed. The adsorption equilibrium 
constants in the rate expression for both CO and Hz were identical 
to those obtained from adsorption and desorption measurements in 
ultrahigh vacuum experiments, indicating that the dominant ad- 
sorbed species during reaction are likely the same as those species 
measured in adsorption. The results for the titania-covered foil 
showed that methanation on this surface is very different. AES in- 
dicated that significant quantities of a reactive carbon were present 
on the surface at low H2/CO pressure ratios. The reaction was 
again zero order in CO at high CO pressures; however, the reac- 
tion became half order rather than first order at low CO pressures. 
The reasons for the enhanced methanation activity of titania-sup- 
ported catalysts are discussed in terms of these results. 


25706 Catalytic functionalities of supported sulfides. IV. 
C-O hydrogenolysis selectivity as a function of promoter type. 
Shabtai, J.; Nag, N.K.; Massoth, F.E. (Univ. of Utah, Salt 
Lake City). Journal of Catalysis; 104: No. 2, 413-423(Apr 
1987). Contract FG22-83PC608 12. 

Two series of y-AlOs-supported transition metal-containing 
catalysts were prepared and their functional selectivities for C-O 
hydrogenolysis determined. These were (a) MMo catalysts (where 
M = Fe, Co, Ni, Ru, Rh, Pd, Ir, Pt, Re, or Cr), containing 25 
mmol M and 77 mmol Mo/100 g AlsOs; and (b) M catalysts, with- 
out Mo, containing 25 mmol M/100 g AkOs. Pseudo-first-order 
rate constants for two simultaneous competing reactions, i.e., C-O 
bond hydrogenolysis of diphenyl ether (ki) and ring hydrogenation 
of naphthalene (ke) at 350°C and 137 atm He pressure, were deter- 
mined for the above catalysts in the sulfided form. It was found 
that the C-O hydrogenolysis selectivity of MMo catalysts, as ex- 
pressed by the k:/ke ratio was in the order (Mo omitted): Ru > Co 
> Cr > Ir > Re > Pd > Fe > Rh > Pt > Ni. MMo catalysts 
showed generally much higher selectivities compared to the corre- 
sponding M catalysts. Lowest selectivities among the latter, due to 
very high ring hydrogenation activities, were exhibited by the sul- 
fided Pd, Pt, Ir, Re, and Rh catalysts. Comparison of the actual C- 
O hydrogenolysis activities of MMo catalysts with calculated addi- 
tive activities for these catalysts reveals that Ru, Co, and Rh cause 
a strong promotion, while Pd, Pt, and Re cause a decrease in the 
hydrogenolysis activity of the corresponding MMo catalysts. Simi- 
lar comparison of actual and additive ring hydrogenation activities 
shows that Ni and Rh have a significant promoting effect, while 
Pd, Ir, Pt, and Re exert a strong depressing effect upon the hydro- 
genation activities of the MMo catalysts. 


25707 Novel method for analyzing transient response 
data obtained in isotopic tracer studies of CO hydrogenation. 
De Pontes, M.; Yokomizo, G.H.; Bell, A.T. (Lawrence 
Berkeley Lab., CA). Journal of Catalysis; 104: No. 1, 147- 
155(Mar 1987). Contract AC03-76SF00098;W-7405-ENG- 
48. 


A method is described for analyzing transient response data 
obtained in isotopic tracer studies of CO hydrogenation. Methane is 
assumed to be produced by the independent hydrogenation of vari- 
ous pools of carbon present on the catalyst surface, but no assump- 
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tions are made about the number of such pools nor the homogenei- 
ty of their reactivity. Application of the method to data for Ru and 
Ni catalysts reveals bimodal spectra of first-order rate coefficients. 
The peaks in these spectra are assigned to specific forms of ad- 
sorbed carbon. It is also shown that the ability to resolve different 
carbon forms and the heterogeneity in the reactivity of these forms 
is closely linked to the noise in the experimentally observed tran- 
sients. 24 references. 


25708 Spectral emissivities of size-graded coal particles: 
implications for pyrometry. Fletcher, T.H.; Baxter, L.L.; Ot- 
tesen, D.K. (Sandia National Laboratories, Livermore, CA 
(USA). Combustion Research Facility). pp 945-948 of 1987 
international conference on coal science. Moulijn, J.A.; 
Nater, K.A.; Chermin, H.A.G. (eds.). Amsterdam, Nether- 
ii Elsevier Science Publishers (1987). (CONF-871030— 


From International conference on coal science; Maastricht, 
Netherlands (26 Oct 1987). 

The spectral emission characteristics of coal particles are ex- 
amined using Fourier transform infrared spectroscopy as a function 
of particle size (40-120 pm), coal type, and extent of pyrolysis. The 
impact of non-gray behaviour on pyrometry measurements during 
pyrolysis is discussed. 5 refs. 


25709 Clean carbon and hydrogen fuels from coal and 
other carbonaceous raw materials. Steinberg, M. (Brookha- 
ven National Laboratory, Upton, NY (USA). Dept. of Ap- 
plied Science). pp 953-957 of 1987 international conference 
on coal science. Moulijn, J.A.; Nater, K.A.; Chermin, 
H.A.G. (eds.). Amsterdam, Netherlands; Elsevier Science 
Publishers (1987). (CONF-871030—). 

From International conference on coal science; Maastricht, 
Netherlands (26 Oct 1987). 

This paper describes a process for producing clean particu- 
late carbon fuel and a gaseous hydrogen-rich fuel from coal or 
other carbonaceous raw materials. The process involves hydrogena- 
tion of the carbonaceous material, for production mainly of gaseous 
methane. The methane is cracked to micron-sized carbon black par- 
ticulates and hydrogen gas. Excess hydrogen is recycled. Mineral 
impurities are separated, oxygen impurity removed as water, sulfur 
removed as solid or gaseous sulfide and nitrogen is removed as 
purge gas. An economic evaluation of the process is also given. 6 
refs. 
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REFER ALSO TO CITATION(S) 25719, 25720, 26355 


25710 The diffusion of chloride ions in fly ash/cement 
pastes and mortars. Malek, R.I.A.; Roy, D.M.; Licastro, 
P.H. (Materials Research Lab., The Pennsylvania State 
Univ., University Park, PA 16802 (USA)). pp 239-250 of 
Fly ash and coal conversion by-products: Characterization, 
utilization and disposal III. McCarthy, G.J.; Glasser, F.P.; 
Roy, D.M.; Diamond, S. Pittsburgh, PA; Materials Re- 
search Society (1987). (CONF-861207—). 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Fly ashes having three distinctly different levels of calcium, 
designated low-calcium (Class F), intermediate-calcium (Class F/C, 
and high-calcium (Class C) comprised the basic material for the 
present study. Pastes and mortars were made out of the three types 
of fly ashes and one type of cement (Type I) at various levels of 
replacement as well as different water/solid ratios (w/c). Chloride 
ion diffusion was measured by applying an electrical potential 
across cured cylindrical samples and measuring the amount of cur- 
rent passed in a certain period of time (proportional to amount of 
Cl/sup -/ passed in this time). Other supportive measurements were 
made, e.g., porosity and pore size distribution, water permeability 
and surface area. The Cl/sup -/ ion diffusivities were correlated 
with the chemical composition of fly ash (FA), mix porportioning, 
and water permeabilities of the tested hardened pastes or mortars. 
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25711 Modeling the effects of fly ash characteristics and 
mixture proportions on strength and durability of concretes. 
White, E.L.; Roy, D.M.; Cady, P.D. (Materials Research 
Lab., The Pennsylvania State Univ., University Park, PA 
16802 (USA)). pp 251-264 of Fly ash and coal conversion 
by-products: Characterization, utilization and disposal III. 
McCarthy, G.J.; Glasser, F.P.; Roy, D.M.; Diamond, S. 
Pittsburgh, PA; Materials Research Society (1987). (CONF- 
861207—). 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Factor analyses and cluster analyses were the modeling tools 
used to relate the chemical and physical characteristics of fly ash 
and cement to the strength, sulfate resistance, and freeze-thaw dura- 
bility of fly ash-modified concrete. A Type I Portland cement was 
mixed with base load and upset load condition fly ashes from three 
different power plants in each of five regions in the United States. 
Based on the interactions between the reactive constituents of the 
cement and fly ash, common factor loadings were identified. 
Cement loaded onto the early strength factor; fly ash loaded onto 
the later strength factor. In some subgroups the quantity of mixing 
liquid loaded separately as representative of the high water/cement 
ratio, which masked the reactive interactions between the fly ash 
and cement. In other subgroups the inter-relationships between sul- 
fate and resistance and strength with fly ash/cement fineness, CaO 
content, and alkali content were represented in the factor analysis 
as well as in the numerical analysis models. 


0106 Properties 


REFER ALSO TO CITATION(S) 25692, 25695, 25701, 25708, 25738, 25741, 
25744, 25754, 25755 


25712 (CMRC—85/79-F) The moisture re-sorption char- 
acteristics of thermally dried coal. Rashid, M.A. (Coal 
Mining Research Co., Devon, Alberta (Canada). Prepara- 
tion Div.). Dec 1986. 95p. CANMET, 555 Booth Street, 
Ottawa, Ontario, Canada, K1A 0G1. 

The objective of this study was to examine the process of 
moisture adsorption/desorption in coal. A high volatile bituminous 
coal from an Alberta foothills operation, and a medium volatile 
metallurgical coal from an Alberta mountains operation, were se- 
lected for this study. Representative portions of these coals were 
dried to different levels of moisture content and subsequently exam- 
ined to determine moisture sorption capacities under a variety of at- 
mospheric conditions. It was determined that bituminous coals may 
be thermally dried to lower levels of moisture content than is cur- 
rently commercially practiced as long as prolonged exposure to ad- 
verse atmospheric conditions, i.e. a very wet atmosphere, is avoid- 
ed. 16 refs., 21 figs., 8 tabs. 


25713 (EUR—11000-EN) The certification of the ash 
content and of the gross calorific value of three coals. (Com- 
mission of the European Communities, Luxembourg). 
[1988]. 30p. Commission of the European Communities, 
Luxembourg. 

This report describes the additional certification of the ash 
content and of the gross calorific value of coal in three coal refer- 
ence materials which were previously certified (Report EUR 
10366) for their elemental content. For coals 180-182 the certified 
values for the gross calorific value are respectively 31.89, 35.43 and 
29.68 MJ/kg; whereas for the ash content the following values 
were obtained; 99.0, 18.5 and 122.7 g/kg. 20 tabs. 


25714 UV resonance Raman characterization of polycy- 
clic aromatic hydrocarbons in coal liquid distillates. Rumel- 
fanger, R.; Asher, S.A.; Perry, M.B. (Department of Chem- 
istry, University of Pittsburgh, Pittsburgh, Pennsylvania 
15260 (R.R., S.A.A.); and Department of Energy Pittsburgh 
Energy Technology Center, Pittsburgh, Pennsylvania 15236 
Applied Spectroscopy; 42: No. 2, 267-271(Feb 

Ultraviolet resonance Raman spectroscopy has been used to 
characterize the polycyclic aromatic hydrocarbon composition of a 
series of distillates of coal-derived liquids. The UV Raman spectra 
easily monitor changes in the polycyclic aromatic hydrocarbon 
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composition as a function of distillation temperature. Specific spe- 
cies, such as pyrene, can be determined by judicious choice of exci- 
tation wavelength. 


25715 Coal analysis with gamma rays from capture of / 
sup 252/Cf neutrons - Experimental equipment designs and 
results, Duffy, D.; Wiggins, P.F. (Univ. of Maryland, Col- 
lege Park, MD 20742 (USA)). Nuclear Technology; 77: No. 
1, 68-81(Apr 1987). 

Assemblies have been built for measuring gamma rays from 
coal following the capture of neutrons from /sup 252/Cf. Sources 
of sizes to 60 yg of caicium 1.4 x 10/sup 8/ n/s were used. Paraffin 
moderated the fast neutrons, and beryllium metal was useful as a 
reflector. The gamma-ray spectrum from a Ge(Li) detector showed 
that the line intensities of a number of elements (e.g., hydrogen, 
iron, sulfur, and silicon) could be used to determine concentrations. 


The aim was to explore possible application in planned coal conver- 
sion plants. 


25716 Directions of research from the Argonne premium 
coal sample program. Vorres, K.S. (Argonne National Labo- 
ratory, Argonne, IL (USA). Chemistry Division). pp 937- 
939 of 1987 international conference on coal science. Mou- 
lijn, J.A.; Nater, K.A.; Chermin, H.A.G. (eds.). Amsterdam, 
Netherlands; Elsevier Science Publishers (1987). (CONF- 
871030—). 

From International conference on coal science; Maastricht, 
Netherlands (26 Oct 1987). 

The Premium Coal Sample Program at Argonne National 
Laboratory is intended to provide the basic coal science community 
with a set of eight coal samples. Collection and processing of coals 
have been carried out so that samples are as close to the pristine 
coal in the seams as possible. This paper describes the eight coals, 
sample collection, processing and distribution. 


25717 An ESCA and SEM< study of changes in the sur- 
face composition and morphology of low-calcium coal fly ash 
as a function of aqueous leaching. Soroczak, M.M.; Eaton, 
H.C.; Tittlebaum, M.E. (Tennessee Valley Authority, Na- 
tional Fertilizer Development Center, Muscle Shoals, AL 
35660 (USA)). pp 37-48 of Fly ash and coal conversion by- 
products: Characterization, utilization and disposal III. 
McCarthy, G.J.; Glasser, F.P.; Roy, D.M.; Diamond, S. 
Pittsburgh, PA; Materials Research Society (1987). (CONF- 
861207—). 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The reactivity of coal fly ash is dependent on the chemical 
composition of the surface. As reactions occur the ash particle size 
decreases and new material is available for reaction. This means 
that the near-surface chemistry can also be important. In the 
present study the surface chemistries of three ashes are determined 
by x-ray photoelectron spectroscopy both before and after exposure 
to a hydrating/leaching environment. Scanning electron microsco- 
py is used to reveal ash morphology. The concentration of sulfur, 
found at the ash surfaces as a sulfate, and sodium decreased after 
leaching while the amount of iron and aluminum increased. Other 
elements, including calcium, increased and decreased with leaching 
depending on which as was analyzed. Changes which occurred in 


the ash morphology after the removal of leachable elements are dis- 
cussed. 
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REFER ALSO TO CITATION(S) 25746, 26355, 26683 


25718 (CCRL—86-53(TR)) The presence of calcium sul- 
phide in solid wastes from circulating fluidized bed combus- 
tors. Anthony, E.J. (Canada Centre for Mineral and Energy 
Technology, Ottawa, Ontario. Combustion and Carboniza- 
tion Research Lab.). Sep 1986. 2ip. CANMET, Ottawa, 
Ontario (Canada). Combustion and Carbonization Research 
Laboratory. 

Residues from a number of bubbling bed and circulating bed 
combustors were analyzed for CaS. Residues from bubbling bed 
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combustors burning high sulfur fuels in the presence of iimestone 
contained only minor concentrations of CaS (<0.2%), compared to 
relatively high concentrations (approx. 6%) in the New Brunswick 
Research and Productivity Council’s (RPC) sub-scale circulating 
fluidized bed combustor. Results indicate that CaS can be generated 
in the hot cyclone and return leg of circulating bed systems, but 
that the high levels found in the RPC unit are probably atypical. 15 
refs., 3 figs., 5 tabs. 


25719 (DOE/MC/21386—2513) Fixation of alkali and 
trace metals in high temperature ae entrained flow 
gasifiers and combustors: Quarterly technical progress report 
No. 7. Wendt, J.O.L.; Peterson, T.W. anon Univ., 
Tucson (USA). Dept. "of Chemical Engineering). 28 Jul 
1986. Contract AC21-84MC21386. 23p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88006881/JAW. 

The purpose of this research is to determine effects of pro- 
grammed temperature profiles on the fate of alkali metals during 
pulverized coal combustion and gasification. Theory indicates that 
control of temperature and temperature quench rate can favorably 
influence the fraction of volatile trace and alkali metals condensing 
on larger fly ash particles. Theory also indicates that nucleation 
mechanisms, which form tiny submicron particles, that are difficult 
to collect, might be inhibited by decreasing the temperature quench 
rate below 600 K/s. This paper describes work in progress, and so 
the results are necessarily incomplete at this time. The problem is 
attacked experimentally in a 2 Kg/h downfired, ‘premixed’ plane 
flame reactor, modified to allow in-situ trapping and classifying of 
large fly ash particles. Gaseous species and particulates are extracti- 
vely sampled at various residence times ranging from 0.5 to 4 sec- 
onds. Particle sampling was effected by a novel, cooled aspirated 
isokinetic probe. Segregated size fractions of the particles were 
chemically analyzed using atomic absorption and Scanning Auger 
Microscopy. Preliminary results indicate that, at equal peak tem- 
peratures, a rapid quench at 1600°K leads to some enrichment of 
sodium in the smaller particles, while that at 1300°K has no meas- 
urable effect. Under unquenched conditions there is a time evolu- 
tion of sodium enrichment among the various particle classes. 29 
refs., 9 figs. 


25720 (DOE/MC/21386—2516) Fixation of alkali and 
trace metals in high co-current, entrained flow 
gasifiers and combustors: Quarterly technical progress report 
No. 10. Wendt, J.O.L.; Peterson, T.W. (Arizona Univ., 
Tucson (USA). Dept. of Chemical Engineering). 28 Apr 
1987. Contract AC21-84MC21386. 36p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88006884/JAW. 

This report follows on from Quarterly Report No. 9, in 
which the effects of temperature quench on the fate of sodium 
during the combustion of a high sodium Beulah Lignite were de- 
scribed. The current quarterly report focuses on the same problem 
for a low sodium Beulah Lignite, which has similarities to the pre- 
vious coal, but has a lower sodium content and a slightly different 
composition. Results are somewhat unsettling, since they did not 
conform to those observed for the high sodium coal. Furthermore, 
this difference could not be explained by the lower sodium value 
alone. Clearly, the effect of temperature quench on alkali metals de- 
pends not only on combustion conditions, but also on the details of 
how the metal is initially bound in the mineral matter of the un- 
burned coal. 12 figs., 5 tabs. 


25721 Biooxidation of coal gasification wastewaters using 
fluidized-bed bioreactors. Donaldson, T.L.; Strandberg, 
G.W.; Hewitt, J.D.; Shields, G.S.; Werden, R.M. (Oak 
Ridge National Laboratory, TN (USA). Chemical Technol- 
ogy Division). Environmental Progress; 6: No. 4, 205- 
211¢Nov 1987). 

Process condensate wastewaters from two fixed-bed gasifiers 
have been treated successfully using a laboratory-scale, fixed-film, 
fluidized-bed bioreactor. Both dilute (1 to 2% raw wastewater) and 
more concentrated (50% stripped wastewater) were treated con- 
tinuously for periods of one to three months. Biological activity 
was stable, recovery from upsets was rapid, and reaction rates were 
high due to the high concentration of microorganisms retained on 
the support particles. Removal of phenolics exceeded 99%, and re- 
moval of chemical oxygen demand was typically 75 to 85% for the 
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50% stripped wastewater with a hydraulic residence time in the 
bed of approx. 5 to 7 h. Sludge production rates were comparable 
to rates in suspended growth systems. 21 refs., 3 figs., 6 tabs. 


25722 Results of dry cleaning coal with a high sulphur 
content. Farber, P.S. (Argonne National Lab., IL (USA)). 
Ps y Fuerza; 42: No. 487, 21-27(Jul-Aug 1987). (In Span- 
ish). 


In 1977, the United States government obliged the Argonne 
National Laboratory to convert its main boiler to use coal as its pri- 
mary fuel. This boiler, capable of producing 80 t of steam per hour, 
was originally designed for burning coal but was converted to oil 
and natural gas at the beginning of the 70s. It was decided to use 
coal with a high (3.5-4%) sulphur content, mined locally in Illinois, 
as the principal fuel. In order to comply with emission regulations, 
the Laboratory had to install a system to eliminate particles and sul- 
phur oxides. 


25723 Leaching behavior of fossil fuel wastes: Mineralo- 

gy and geochemistry of calcium. Rai, D.; Eary, L.E.; Matti- 
ae S.V.; Ainsworth, C.C.; Zachara, J. M. (Battelle, ’ Pacific 
Northwest Labs., P.O. Box 999, Richland, WA 99352 
(USA)). pp 3-16 of Fly ash and coal conversion by-prod- 
ucts: Characterization, utilization and disposal III. McCar- 
thy, G.J.; Glasser, F.P.; Roy, D.M.; Diamond, S. Pitts- 
burgh, PA; Materials Research Society (1987). (CONF- 
861207—). 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

A literature review of the leaching behavior of inorganic 
constituents contained in fossil fuel wastes indicated that most of 
the available information deals primarily with determination of the 
elemental composition of different wastes, examination of the physi- 
cal characteristics of waste solids, and empirical leaching studies in- 
volving different solutions and procedures (e.g., water, acids, ex- 
traction procedure, toxicity characteristic leaching procedure). A 
comprehensive mechanistic approach and data are needed to pre- 
dict accurately the composition of pore waters from fossil fuel 
wastes. An approach that relates the aqueous concentrations in lea- 
chates to solubility-controlling or adsorption-controlling solid 
phases in the wastes is described. The behavior of calcium is used 
as an example to show the relevance of existing data to predicting 
leachate composition and to identify the type of data needed. The 
application of this approach to pore waters from flue gas desulfuri- 
zation sludge shows that Ca concentrations can be accurately pre- 
dicted from the nature of the Ca solids present and the thermo- 
chemical data descriptive of precipitation/dissolution and complex- 
ation reactions. 


25724 Carbochlorination of fly ash in a fused salt slurry 
reactor. Dobbins, M.S.; Burnet, G. (Chemical Engineering, 
Corning Glass Works, ‘Corning, NY 14831 (USA)). pp 381- 
397 of Fly ash and coal conversion by-products: Character- 
ization, utilization and disposal III. McCarthy, G.J.; Glasser, 
F.P.; Roy, D.M.; Diamond, S. Pittsburgh, PA; Materials 
Research Society (1987). (CONF-861207—). 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Carbochlorination of the metal oxides in fly ash by suspend- 
ing the solid reactants in a NaCl-AlCl/sub 3/ melt at 530-850°C 
and then sparging chlorine into the melt has been investigated. A 
mechanically agitated, semi-batch reactor was used to test the ef- 
fects of temperature, oxide and carbon loading, salt composition 
and gas flow on the reaction rate. The process was modeled using 
the carbochlorination of pure alumina, the rate of which was found 
to be chemical reaction controlled at temperatures below about 
650°C and gas-liquid mass transfer controlled at higher tempera- 
tures. The carbochlorination rate of the mixed oxides in coal fly ash 
was also mass transfer controlled at higher temperatures when alu- 
minum recoveries were less than about 50%. At higher aluminum 
recoveries, the overall rate was limited by the rate of ash dissolu- 
tion into the melt. 
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25725 Electrochemical stability of embedded steel and 
toxic elements in fly ash/cement beds. Malek, R.I.A.; Roy, 
D.M. (Materials Research Lab., The Pennsylvania State 
Univ., University Park, PA 16802 (USA)). pp 59-66 of Fly 
ash and coal conversion by-products: Characterization, utili- 
zation and disposal III. Mc y, G.J.; Glasser, F.P.; Roy, 
D.M.; Diamond,.S. Pittsburgh, PA; Materials Research So- 
ciety (1987). (CONF-861207—). 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The electrochemical stability in fly ash/cement beds is of 
major concern to the durability of construction metals (iron or 
steel) embedded in the matrix as well as the stabilization (fixation) 
of toxic elements. The electrochemical stabilities were evaluated by 
measuring the redox potential as a function of both time and leach 
solution. For simulating the field conditions, the measurements 
were made on leachates of a prepared solution simulating rain com- 
position in the area of application and results were contrasted to 
those obtained on leachates of standard deionized water. Two 
leaching techniques were used: the standard EPA-EP test; a test de- 
veloped at MRL/PSU for simulating field conditions in which 
leaching fluids are pumped up a fly ash/cement column. The redox 
potentials (based on hydrogen scale), Eh’s, were plotted vs. pH of 
the leachates and the regions of stability of various construction 
materials and toxic elements were predicted. Tafel plots were also 
constructed for iron in contact with different leachates, and its cor- 
rosion rate was estimated. 





































































































25726 Control of acid deposition precursors through dry 
scrubbing. Farber, P.S. (Argonne National Lab., Chicago, 
IL (USA)). pp 6.88-6.108 of Acid rain: Engineering solu- 
tions, regulatory aspects. Schwieger, R.G.; Elliott, T.C. 
New York, NY; McGraw Hill Book Co. (1985). 

Combustion of fossil fuels, produces some pollutants as well 
as useful energy. Even natural gas, the cleanest of all fossil fuels, 
will form some nitrogen oxides when burned. Combustion of oil 
and coal produces greater amounts of pollutants, including sulfur 
oxides and particulate matter. Although no conclusive link has been 
established between the emission of these pollutants and the phe- 
nomenon known as acid deposition, many authorities believe it 
would be better to act now to limit this problem rather than to wait 
until many years of research and data reduction have been complet- 
ed. Consequently, regulations are now in effect in many countries, 
and are under consideration in the United States, to restrict emis- 
sions of sulfur and nitrogen oxides and particulate matter generated 
by utilities and industry. 
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25727 (ERP/CRL—87-6XTR)) Predicted seafloor subsid- 
ence profile data using the NCB Subsidence Engineer’s Hand- 
book for the Prince, Longan and No. 26 mines, Sydney Coal- 
field, N.S. Aston, T.R.C. (Canada Centre for Mineral and 
Energy Technology, Sydney, Nova Scotia. Cape Breton 
Coal Research Lab.). Jul 1987. 33p. CANMET, Sydney, 
Nova Scotia (Canada). Cape Breton Coal Research Labora- 
tory. 

A computer program developed at the Cape Breton Coal 
Research Laboratory can calculate subsidence profiles using meth- 
ods given in the National Coal Board Subsidence Engineer’s Hand- 
book. Based on this computer program, this report provides a brief 
overview of predicted subsidence profile parameters of maximum 
vertical subsidence and maximum tensile and compressive strain at 
seabed, for three Sydney Coalfield, Nova Scotia, mines. 7 refs., 3 
figs., 12 tabs. 










































































25728 (NRC/E—20755) Survey of literature on the as- 
sessment of the pollution potential of the peat resource. Final 
report. (National Research Council of Canada, Ottawa, On- 
tario. Div. of Energy). Mar 1982. 130p. (MICROLOG—84- 
0312; CE—01033). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 
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An extensive review of the information pertaining to the 
chemistry of peat and peat waters was conducted. Information was 
assembled from computerized literature surveys, conference pro- 
ceedings, unpublished data, and discussions with provincial and fed- 
eral government personnel and representatives from private indus- 
try, including consultants and peat producers. To facilitate future 
use of the data that has been compiled in this review, much of the 
data is presented in tabular form. The inorganic chemistry of peats 
was found to be well documented, whereas less information is 
available about the chemistry of peat waters. No levels of specific 
organic contaminants in natural peat or peat waters were reported, 
with the exception of certain insecticide residues. Concerns with re- 
spect to environmental contamination from use of peat for energy 
pertained largely to release of metals into the environment during 
combustion, and impacts on water and air quality during peat har- 
vesting operations. However no environmental criteria specific to 
the use of the energy peat resource were found. Widespread use of 
fuel peats in large developments in Canada appears unlikely in the 
near future, but some emphasis may be placed on projects to dem- 
onstrate the use of peat as fuel in remote area. Further information 
that is necessary for the development of environmental criteria for 
peat harvesting operations has been identified and methods for ob- 
taining this information are suggested. 177 refs., 1 fig., 14 tabs. 
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REFER ALSO TO CITATION(S) 25727, 25727, 25751, 25752, 26962 


25729 (ACIRL-PR—87-6) Rapid access longwall mining 
from open pits. O’Regan, G.; McKew, M.; Newcik, J.; 
McNally, G.; Yuswak, A.; Lawrence, W.; Napper, A. (Aus- 
tralian Coal Industry Research Labs. Ltd., North Ryde). 
Nov 1987. 104p. Australian Coal Industry Research Labs. 
Ltd., North Ryde. 

Rapid access longwall mining or longwall punch mining is a 
proposed extraction method whereby longwall gate roads are 
driven into a seam directly from an open-cut highwall. The long- 
wall panel thus formed is retreated back to within 40 m of the high- 
wall providing an extremely simple, reliable and therefore highly 
productive longwall mining system. Applicability of the proposal to 
the Bowen Basin (Queensland) conditions is discussed. The study 
concludes that the concept is an attractive option, both operational- 
ly and financially, for open-cut mines reaching their maximum eco- 
nomic depth. 


25730 (ERP/CRL—86-16(IR)) An investigation into the 
effect of varying water pressure and flow rates upon the re- 
lease of airborne respirable dust by a Dosco MKIIB road- 
header equipped with a water jet assisted cutting head. Has- 
lett, G.A.; Corbett, G.R.; Young, D.A. (Canada Centre for 
Mineral and Energy Technology, Sydney, Nova Scotia. 
Cape Breton Coal Research Lab.). Jan 1986. 18p. 
CANMET, Sydney, Nova Scotia (Canada). Cape Breton 
Coal Research Laboratory. 

The use of roadheaders equipped with water jets to reduce 
the cutting forces in certain rocks, is a relatively new introduction 
to the mining industry and is still under investigation. In this paper, 
results of an investigation into the effects that a range of medium 
pressure jet assisted cutters might have upon the production of res- 
pirable airborne dust, are presented. Although it was determined 
that some relationship between the rates of cutting, the total energy 
supplied, and the production of airborne respirable dust exists, fur- 
ther trials are required to establish an understanding of the process. 
6 figs., 2 tabs. 


25731 (ERP/CRL—86-148(TR)) Airflow distributions in 
9 East longwall. Stokes, A.W.; Corbett, G. (Canada Centre 
for Mineral and Energy Technology, Sydney, Nova Scotia. 
Cape Breton Coal Research Lab.). Dec 1986. 23p. 
CANMET,) Sydney, Nova Scotia (Canada). Cape Breton 
Coal Research Laboratory. 

Results of three airflow surveys conducted in 9 East Long- 
wall, Longan Colliery, are presented. Insight into the airflow pat- 
terns through the gob close to the working face was provided 
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through tracer gas monitoring of gob leakage flows onto and off 
the face. 3 refs., 8 figs., 2 tabs. 


25732 (ERP/CRL—87-28(TR)) Portal-to-portal dust sam- 

procedures used at CBCRL. O’Brien, D.J. (Canada 
Centre for Mineral and Energy Technology, Sydney, Nova 
Scotia. Cape Breton Coal Research Lab.). Mar 1987. 8p. 
CANMET, Sydney, Nova Scotia (Canada). Cape Breton 
Coal Research Laboratory. 

Portal-to-portal sampling procedures for measuring under- 
ground respirable mine dust at the Prince Colliery, Nova Scotia, 
are described. Personal dust samplers were placed on a group of 
mine workers selected to provide a representative picture of the 
mine environment. Loaded filters were then taken to the Cape 
Breton Coal Research Laboratory dust research facility where they 
were weighed for net mass of dust. Portal-to-portal sampling is 
thought to be the best method of estimating the potential hazards of 
respirable mine dusts to the mine worker. 4 refs., 1 tab. 


25733 (ERP/CRL—87-24TR)) A comparison of respira- 
ble dust sampling instruments in a dust chamber - November 
1985. Bonnel, G.W.; Corbett, G.R.; Young, D.A. (Canada 
Centre for Mineral and Energy Technology, Sydney, Nova 
Scotia. Cape Breton Coal Research Lab.). Mar 1987. 96p. 
CANMET, Sydney, Nova Scotia (Canada). Cape Breton 
Coal Research Laboratory. 

Results of a respirable dust measurement program conducted 
in a dust chamber at the Mining Research Laboratory facilities at 
Elliot Lake are presented. Analysis of concentration measurements 
of respirable coal and silica dusts was undertaken, and results com- 
pared with samples obtained during a number of field tests. This 
paper provides results of statistical analysis by way of tables and 
graphs. 11 refs., 2 figs., 15 tabs. 


25734 (ERP/CRL—87-35(TR)) Trials of a rapid clay 
analysis system for coal mine strata. Cain, P. (Canada Centre 
for Mineral and Energy Technology, Sydney, Nova Scotia. 
Cape Breton Coal Research Lab.). Apr 1987. IIp. 
CANMET, Sydney, Nova Scotia (Canada). Cape Breton 
Coal Research Laboratory. 

Trials of a new portable clay analysis package based on the 
intensity of two light wave lengths reflected from a sample surface, 
are reported. It was hoped the equipment would provide a more 
economical method of testing coal mine strata for the presence of 
potentially hazard-making swelling clays. Although the test results 
proved disappointing in comparison to the results of the X-ray dif- 
fraction technique traditionally used, it is hoped that modifications 
may be possible which will make the use of the portable equipment 
viable. 6 refs., 2 tabs., 1 plat. 


25735 (ERP/CRL—87-41(TR)) Longwall gateside packs: 

Part II, Design methods. Cain, P. (Canada Centre for Miner- 

al and Energy Technology, Sydney, Nova Scotia. Cape 

Breton Coal Research Lab.). Apr 1987. 14p. CANMET, 

Sydney, Nova Scotia (Canada). Cape Breton Coal Research 
boratory. 

Two methods of pack design for gateroad support systems in 
longwall mining operations are reviewed. The first involves design 
criteria for gateside packs derived from the detached roof block 
concept of maximum loads on face supports. The second method 
involves the recognition of the development of a tilting beam in the 
strata overlying the back and the roadway resulting in differential 
loading of the roadway support system. The roof beam tilt method 
of pack design was found to be more flexible than the detailed 
block concept. 3 refs., 4 figs. 


25736 (ERP/CRL—87-42) Underground trials of a 
system for preloading wooden chocks. Cain, P. (Canada 
Centre for Mineral and Energy Technology, Sydney, Nova 
Scotia. Cape Breton Coal Research Lab.). Apr 1987. 15p. 
CANMET, Sydney, Nova Scotia (Canada). Cape Breton 
Coal Research Laboratory. 

A brief review is presented of a system of preloading 
wooden chocks used in gateroad packs or as temporary support 
under brushings and on facelines during face equipment removal. 
The system reviewed involves the use of an airbag method of pre- 
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loading the wooden chocks at the Lingan Colliery, Nova Scotia. 
Results indicated conclusively that the use of an air bag resulted in 
a substantial preloading of the chock. 3 refs., 2 figs., 1 tab. 


25737 (ERP/CRL—87-43(TR)) Support load require- 
ments for maintaining facelines. Cain, P. (Canada 
Centre for Mineral and Energy Technology, Sydney, Nova 
Scotia. Cape Breton Coal Research Lab.). Apr 1987. 16p. 
CANMET, Sydney, Nova Scotia (Canada). Cape Breton 
Coal Research Laboratory. 

When the longwall panel of a coal mine is exhausted remov- 
al of faceline powered supports and associated equipment is under- 
taken. This paper examines the methods of support used during the 
stripping of longwall coal faces, and by applying accepted strata 
control theory demonstrates possible inadequacies of the support 
system. 2 refs., 5 figs., 1 tab. 


25738 (ERP/CRL—87-70(TR)) A comparison of point 
load index and laboratory derived rock property data from 
the Lingan Mine, Sydney Coalfield, N.S. Aston, T.R.C. 
(Canada Centre for Mineral and Energy Technology, 
Sydney, Nova Scotia. Cape Breton Coal Research Lab.). 
Jul 1987. 36p. CANMET, Sydney, Nova Scotia (Canada). 
Cape Breton Coal Research Laboratory. 

Results of two programs of testing on uniaxial compressive 
and tensile rock strength values undertaken at the Lingan Mine, 
Sydney Coalfield, N.S., are presented. A laboratory program un- 
dertaken early in 1986 involved a program of in situ stress determi- 
nations using both overcoring and minifracturing techniques. Bore- 
holes produced a total of 110.3 m of ‘HQ’ size core which 
CANMET tested for uniaxial compressive, tensile and triaxial 
values. In August 1986 a point load testing program was carried 
out on the remaining core. Results of the two programs are com- 
pared. 7 refs., 8 figs., 1 tab. 


25739 (STEV-TORV—87-10) Digital evaluation of radar 
profiles in peat. Jonsson, P.; Ulriksen, P. (Statens Energi- 
verk, Stockholm (Sweden); Lund Univ. (Sweden). Dept. of 
Engineering Geology). Mar 1987. 62p. (LUTDVD- 
TVTG—3016-1-60-1987). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE88752528/JAW. 

The report is describing the first stage in the development of 
a system for automatic classifying of radar profiles in peat. First, 
the different data formats are described, and also how the conver- 
sion between analogue and digital form was made. The construc- 
tion of a synthetic radar profile is hereafter described. The synthet- 
ic profile is meant to be used as input, when new algorithms are 
tested. Here, some of the mathematical methods used are briefly ex- 
plained. To enhance the digitized signal, a number of digital signal 
processing methods have been applied. These methods are de- 
scribed and evaluated. Both time domain methods and frequency 
domain methods have been used. To enhance spatial features in the 
profile, a two-dimensional approach is made. Algorithms for 
bottom tracking and correction of topography are also dealt here. 
After evaluation and conclusions, the outline of continued project is 
suggested. (authors). 


25740 (STEV-TORV—87-12) Soil improvements and in- 
tense forest production at a peatland. Nilsson, T.; Olsson, M.; 
Lundin, L. (Statens Energiverk, Stockholm (Sweden); 
Swedish Univ. of Agricultural Sciences, Uppsala. Dept. of 
Forest Soils). 1987. 54p. (In Swedish). (SLU-ISM—S8). 
NTIS (US Sales Only), PC A04/MF A011. Order Number 
DE88752529/JAW. 

Part of an abandoned peat cutting, on a mire in the south- 
west part of Sweden, was used for intense forest production in 
1983. The experimental area, relatively rich in nitrogen, was 
drained and fertilized with fly ash from forest biomass, raw phos- 
phate and superphosphate. The fertilizers were mixed with the 
upper (30-40 cm) peat layer by rotovator. Finally, six different tree 
species were planted in 97 experimental plots. Soil samples taken 
before and after the soil treatments showed decreased bulk density 
and increased porosity in the rotovated peat. The fertilization 
caused a raised pH and increased amounts ‘of plant nutrients in the 
rotovated peat substrate. A slow immobilization and fixation of the 
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added P and K was indicated by an incubation test. Soil samples 
taken below the rotovated peat layer showed that the added ele- 
ments had not been transported to layers below the rotovated layer. 
Increased concentrations of Ca, K and SO/sub 4/ were, however, 
found in the groundwater and in the runoff water after fertilization. 
In the runoff water, increased concentrations of Mn were also 
found. The plant survival two years after plantation was 91-99 per- 
cent. (authors). 


0130 Transport And Handling 


25741 (JSPS—8701, pp 25-32) On simulating an upper 
critical size of coal deposit not to cause its spontaneous igni- 
tion. Takahashi, Hiroshi. (Muroran Inst. of Tech., Hok- 
kaido, Japan). 1987. (In Japanese). Japan Society for the 
Promotion of Science. 3-1, 5-chome, Koji-machi, Chiyoda- 
ku, Tokyo, Japan. (CONF-8707153—). 

From 16. symposium of coal utilization technology; Tokyo, 
Japan (16 Jul 1987). 

The temperature increase process in a heap of coal by the 
accumulation of heat derived from air-oxidation and the tolerance 
limit size of coal heap were simulated aiming at the long-term 
stable storage of coal. The rate of heat accumulation exceeding the 
rate of heat dissipation causes the spontaneous ignition of coal heap. 
Since the position of highest temperature is not always the centre 
of heap, but near the outer surface considering the consumption of 
oxygen by the reaction, the temperature sensor must be carefully 
positioned. The rate of temperature increase largely depends upon 
the reactivity of coal or activation energy and frequency factor. 
The maximum size allowable for heaping up coal must be, there- 
fore, decided on the basis of those factors. It is known that the rate 
of temperature rise sharply increases at approximately 120°C in 
general and finally the ignition takes place. Assuming that the 
upper limit of temperature for detecting the spontaneous ignition is 
120°C, therefore, the maximum volume of heap of various coals al- 
lowing the internal temperature not raise up to the upper limit of 
temperature in the specified storage time were calculated. (13 figs, 
7 refs) 


25742 (STEV-TORV—87-13) Microbial development in 
peat - a study of storing. Stroem, G.; Stroemquist-Engbo, E.; 
Blomquist, G.; Lindberg, B.; Westermark, S.O. (Statens En- 
ergiverk, Stockholm (Sweden)). Jan 1987. 36p. (In Swed- 
ish). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88752530/JAW. 


The microbial development in peat, sedge and peatmoss, 
stored at 4, 22 and 45 degrees C was investigated. The moisture 
content of the material was 20, 35, 50 and 70% respectively. A 
rapid growth of both mesophillic fungi and bacteria were noticed at 
room temperature and at 4 degrees C, during storage of the differ- 
ent peatlots. The lack of thermophillic or thermotolerant microor- 
ganisms in the peat material used to inoculate the material in order 
to initiate microbial growth, resulted in no detectable growth in the 
material stores at 45 degrees C. The growth of mesophillic fungi 
was more prominent in peatlots with an average watercontent of 
30-50% while the optimal growth of bacteria occurred at moisture 
contents of 50-70%. Most of the treatments showed maximal 
growth of fungi and bacteria within 1 month of storage. For fungal 
growth in sedge peat with a moisture content of 35%, stored at 4 
and 22 degrees C respectively and for bacterial grcwth in the same 
material but with 50-70% moisture content, stored at 4 degrees C, 
the optimal growth appeared after 5 months. A more pronounced 
bacterial growth was a general tendency in peatlots stored at low 
temperatures compared to the same material stored at room temper- 
ature. The total number of microorganisms coincided well with the 
CFU-numbers, indicating a high degree of viability of the micro- 
flora. Somewhat higher values of mesophillic bacteria in the bog- 
moss material with a lower degree of decomposition were found in 
comparison to the material predominantly composed of sedge. The 
most frequent fungal species found in the peatlots were mesophillic 
fungi belonging to the genera Mortierella and Penicillium. Further 
of Gram-positive bacteria dominated; about 80 percent bacillus and 
micrococcus strains, while the remaining part of the population 
were gram-negative rods. (authors). 
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REFER ALSO TO CITATION(S) 25718 


25743 (CANMET—86-70(TR)) Gas sampling at the Point 
Tupper AFBC facility. Anthony, E.J.; Couturier, M.F.; 
Briggs, D.W. (Canada Centre for Mineral and Energy 
Technology, Ottawa, Ontario). Aug 1986. 66p. CANMET, 
Ottawa, Ontario (Canada). 

A corrosion test program was carried out at a pilot-scale 
bubbling fluidized bed combustor at Point Tupper, Nova Scotia. 
The combustor was monitored during about 11,000 hours of oper- 
ation. During the second last 1000 hr segment of the program, Oz, 
CO2, CO, NO/sub x/ and SOz2 concentration profiles in the bed and 
freeboard were measured by extractive gas sampling. Data collect- 
ed from a Nova Scotia Power Corporation extractive gas sampling 
program are used to supplement the results. Although these show 
greater variations in measurements, the results of the two studies 
agree in trend. It is expected the results will be of considerable 
value in the development of mathematical models of the fluidized- 
bed combustion process. 17 refs., 9 figs., 33 tabs. 


25744 (DOE/MC/21287—2540) Combustion of ultrafine 
coal/water mixtures and their application in gas turbines: 
Final report. Toqan, M.A.; Srinivasachar, S.; Staudt, J.; 
Varela, F.; Beer, J.M. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). Oct 1987. Contract AC21-84MC21287. 161p. 
NTIS, PC A08/MF A0Ol; 1; GPO Dep. Order Number 
DE88001037/JAW. 

The feasibility of using coal-water fuels (CWF) in gas tur- 
bine combustors has been demonstrated in recent pilot plant experi- 
ments. The demands of burning coal-water fuels with high flame 
stability, complete combustion, low NO/sub x/ emission and a re- 
sulting fly ash particle size that will not erode turbine blades repre- 
sent a significant challenge to combustion scientists and engineers. 
The satisfactory solution of these problems requires that the varia- 
tion of the structure of CWF flames, i.e., the fields of flow, temper- 
ature and chemical species concentration in the flame, with operat- 
ing conditions is known. Detailed in-flame measurements are diffi- 
cult at elevated pressures and it has been proposed -to carry out 
such experiments at atmospheric pressure and interpret the data by 
means of models for gas turbine combustor conditions. The re- 
search was carried out in five sequential tasks: cold flow studies; 
studies of conventional fine-grind CWF; combustion studies with 
ultrafine CWF fuel; reduction of NO/sub x/ emission by staged 
combustion; and data interpretation-ignition and radiation aspects. 
37 refs., 61 figs., 9 tabs. 


25745 (DOE/MC/21386—2514) Fixation of alkali and 
trace metals in high temperature co-current, entrained flow 
gasifiers and combustors: Quarterly technical progress report 
No. 8. Wendt, J.O.L.; Peterson, T.W.; Shadman, F. (Arizo- 
na Univ., Tucson (USA). Dept. of Chemical Engineering). 
28 Oct 1986. Contract AC21-84MC21386. 18p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. Order Number DE88006882/ 
JAW. 

The kinetics and mechanism of adsorption/desorption of 
alkali on various substrates are studied. Activated bauxite appears 
to be a good adsorbent for alkali chlorides. Therefore, it is poten- 
tially a good additive for control of alkali during combustion and 
gasification processes. The data on adsorption and desorption of 
chlorides on alumina indicate that the condensation process is a 
combination of physisorption and chemisorption (chemical reac- 
tion). A model describing the process is presented. 6 refs., 9 figs. 


25746 (DOE/PC/60809—T6) Alkali atom impact reac- 
tions on coal combustion substrates: Final report. Bennett, 
J.E. (Arkansas State Univ., State University (USA). Dept. 
of Chemistry). 10 Dec 1987. Contract FG22-83PC60809. 
148p. NTIS, PC A07/MF AOl1; 1; GPO Dep. Order 
Number DE88003836/JAW. 

Deposits, taken, from the Arkansas Power and Light Inde- 
pendence County Steam Electric Station, formed from coal com- 
bustion, were characterized. X-ray powder diffraction, scanning 
electron microscopy with electron probe microanalysis, and ther- 
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mogravimetric stability analysis were employed. Tube furnace and 
microbalance flow experiments were performed using various de- 
posits. No mass losses were recorded, indicating that the deposits 
contained no volatile species in the temperature ranges studied. A 
mechanism for deposition is also presented, based on furnace rein- 
jection experiments. Before deposition occurs, CaSO, must be 
present. It is concluded that the deposition of ash particles can be 
controlled by reinjecting fly ash into the gas stream, which lowers 
the deposition temperature. 25 refs., 49 figs., 29 tabs. (CBS) 


25747 (NEDOJ—8101) Survey report of COM center 
site conditions (Part 1). Present status of COM technology 
and its development. (New Energy Development Organiza- 
tion, Tokyo (Japan)). Jul 1981. 141p. (in Smmnek NTIS 
(US Sales Only), PC A07. Order Number DE88751814/ 
JAW. 

This report was compiled by NEDO with an aim to enhance 
the general recognition on COM (Coal Oil Mixture). A problem of 
COM was the development of maintaining a uniform structure by 
stabilizing the powdered coal which would time-wise precipitate 
and separate. This was solved by the development of surfactants as 
an additive, wherein the powdered coal does not separate from 
heavy oil maintaining a colloidal condition for a long time. Further, 
the progress in the transporting technology of highly viscous fluid 
eased the handling of COM. By this, COM now can be handled in 
the form of liquid; unloading and transporting can be made in the 
same pipe lines for the oil; heavy oil burner can use coal with only 
a little alteration. This enables to utilize such unused coal as a 
brown coal and also the oil saving. (16 figs, 17 tabs) 


25748 mitigation of particle agglom- 
eration during combustion of coal-water fuel droplets. Ma- 
loney, D.J.; Spann, J.F. (USDOE Morgantown Energy 
Technology Center, WV). pp 889-892 of 1987 international 
conference on coal science. Moulijn, J.A.; Nater, K.A.; 
Chermin, H.A.G. (eds.). Amsterdam, Netherlands; Elsevier 
Science Publishers (1987). (CONF-871030—). 

From International conference on coal science; Maastricht, 
Netherlands (26 Oct 1987). 

Describes determination of the energy flux (heating rate) re- 
quirement to achieve explosive boiling of coal-water fuel droplets 
and evaluation of the potential for secondary atomization in high 
intensity combustion applications. Evidence is presented which 
shows the fusion of droplet surfaces prior to explosive boiling. It is 
suggested that coal-water fuel additives play a major role in ag- 
glomeration of coal particles,and in determining explosive boiling 
behaviour. 9 refs. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 26185, 26189, 26191, 26192 


(EMR/IM—MRI87/1) Peat producers in Canada, 
1986 directory. Prud’homme, M. (Department of Energy, 
Mines and Resources, Ottawa, Ontario (Canada). Industrial 
Minerals Div.). [1987]. vp. “Ga oe French). (MI- 
CROLOG—87-06285). Energy, and Resources 
Canada, Communications Branch, 580 “Booth St., Ottawa, 
Ont., Canada KIA OE4; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report provides information regarding the 70 peat pro- 
ducers who were commercially active in Canada during 1986. It 
contains details on producers such as addresses and bog location, 
type of peat, grade of peat products, domestic and foreign market 
destinations and inter-company affiliations. 
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gress, First Session, July 21, 23, 1987. Washington, DC; 
Government Printing Office (1987). 298p. 

The US Government has pursued development of more en- 
vironmentally acceptable means of burning coal with considerable 
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vigor since the mid-1970s. DOE's fossil-energy R & D efforts, cou- 
pled with the clean-coal-technology demonstrations of recent years, 
provide a strong research and technology base for commercializa- 
tion of US coal technologies in the international marketplace. The 
status of US coal technology is important in terms of the US capac- 
ity to supply the world with increasing amounts of coal. Yet, this 
country faces significant competition in overseas coal markets. It is 
believed that US development of clean-coal hardware can give 
American coal marketing overseas a real shot in the arm. The hear- 
ing on July 21 presented representatives of the Departments of 
Energy and Commerce and the National Coal Association, the 
chairman the recent. National Coal Council study, and an equip- 
ment manufacturers panel as witnesses. The July 23 hearing includ- 
ed perspectives on US competitiveness in coal and coal technol- 
ogies from four representatives of industry and trade, as well as a 
public policy witness. 


0160 Health And Safety 


25751 (ERP/CRL—87-24(TR)) A study of the filters 
used in the dust research program at the Cape Breton Coal 
Research Laboratory. Corbett, G.R. (Canada Centre for 
Mineral and Energy Technology, Sydney, Nova Scotia. 
Cape Breton Coal Research Lab.). Mar 1987. 45p. 
CANMET, Sydney, Nova Scotia (Canada). Cape Breton 
Coal Research Laboratory. 

This project was undertaken as part of the Respirable Dust 
Research Program of the Cape Breton Coal Research Laboratory 
(CBCRL). It was determined that to obtain accurate gravimetric 
weights of dust samples deposited on filters it was first necessary to 
identify conditions affecting the type of filter to be used. This docu- 
ment qualifies and quantifies the various differences in the filter 
media used in CBCRL’s dust collection filters. 8 refs., 16 figs., 8 
tabs. 


25752 (TM—87/14) Respiratory infections in coal miners 
exposed to nitrogen oxides. Jacobsen, M.; Smith, T.A.; 
Hurley, J.F.; Robertson, A.; Roscrow, R. (Institute of Oc- 
cupational Medicine, Edinburgh (UK)). 1987. vp. Institute 
of Occupational Medicine, Edinburgh (UK). 

Coal miners working underground may be exposed chron- 
ically to low levels of nitric oxide and nitrogen dioxide from diesel 
engine emissions and from the use of explosives for blasting. The 
aims of this study were to establish whether long-term exposures to 
low. concentrations of these gases at nine British coal mines had 
been associated with increased susceptibility to respiratory infec- 
tions, and if so, to estimate relative risks for different levels of ex- 
posure. The overall conclusion of this study is that exposures to the 
levels of nitrogen oxides that were found at the nine British coal 
mines do not detectably increase the chances that miners will 
absent themselves from work because of chest infections. 45 refs., 
32 figs., 25 tabs. 


25753 (VTT-TIED—770) Safe production and use of in- 
digenous fuels. Handling technology and plant design. Rauta- 
lin, A. (Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land)). Sep 1987. 149p. (In Finnish). NTIS (US Sales Only), 
PC A07/MF AO1. Order Number DE88752516/JAW. 
Present official instructions and regulations for the use of in- 
digenous fuels and recommendations for plant design in Finland are 
introduced. Foreign instructions primarily for different operations, 
siting of equipment and buildings and for pressure relief design are 
also included. Safety-technical material characteristics of fuels are 
surveyed with special regard to fire and dust explosion hazards. 
Limit and maximum values for fire risks and design values for 
modern pressure relief dimensioning are also given. The most gen- 
eral reasons and sites for ignition at peat plants in 1979-1985 have 
been divided into groups according to the plant output: <10 MW, 
10-50 MW and >50 MW. In addition, data on fire reasons and sites 
before the year 1979 collected from different plants are presented as 
one group. On the basis of fire statistics, critical areas and sites 
have been chosen for more detailed discussion from the viewpoint 
of safety-technical design. Attention is paid especially to the reduc- 
tion and control of dust in the fuel handling equipment and to the 
special requirements set by dust on the design of equipment and 
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plants. The facilities are divided into different classes on the basis of 
the probability of dust explosion. Requirements for the elimination 
of ignition sources and for electric equipment in dusty facilities are 
introduced. The modern pressure relief dimensioning of equipment 
and facilities to control dust explosions are presented and compared 
to certain old dimensioning systems. Pressure relief from buildings 
and the resistance of different separation walls and glass windows 
to explosions are discussed and hurl distances of broken glass from 
different window types are presented. The contents and preparation 
of safety instructions for the plants and for the working sites are 
also discussed. 


25754 Relationships among physical, chemical and toxico- 
logical properties of coal conversion materials. Gray, R.H. 
(Pacific Northwest Laboratory, Richland, WA (USA). 
Health and Environmental Research on Complex Organic 
Mixtures). pp 921-928 of 1987 international conference on 
coal science. Moulijn, J.A.; Nater, K.A.; Chermin, H.A.G. 
(eds.). Amsterdam, Netherlands; Elsevier Science Publishers 
(1987). (CONF-871030—). 

From International conference on coal science; Maastricht, 
Netherlands (26 Oct 1987). 

Describes the compilation of a database relating the chemi- 
cal, physical, toxicological and engineering properties of coal con- 
version materials. Over 400 coal conversion materials were ob- 
tained from nearly 40 coal conversion facilities and assayed for tox- 
icological response. 30 refs. 


25755 Leaching study of polycyclic aromatic hydrocarbon 
bioavailability from a coal-derived solid product. Ma, C.Y.; 
Rubin, I.B.; Tomkins, B.A.; Griest, W.H. (Oak Ridge Na- 
tional Laboratory, TN (USA). Analytical Chemistry Divi- 
sion). Chemosphere; 16: No. 10/12, 2613-2622(1987). 

The leaching behavior of selected four- to six ring polycy- 
clic aromatic hydrocarbons (PAH) from a tumorigenic coal-derived 
solid product was determined using three media to evaluate their 
potential bioavailabilities. Equilibrium PAH concentrations general- 
ly exceeded the aqueous solubilities after less than five days of 
leaching. PAH selectivity accumulated in phospholipid vesicles at 
individual concentrations greater than 1 g/g, which is about 100- 
fold over that in the bulk aqueous leachate. The results suggest that 
the PAH are quite bioavailable from the solid product, and that cell 
membranes can be exposed to considerable quantities of these PAH 
over an extended bioassay. 24 refs., 4 tabs. 







25756 Hydrogenated polycyclic aromatic hydrocarbons in 
coal liquefaction materials: Analytical chemistry and biologi- 
cal activity. Later, D.W.; Wozniak, T.J.; Lucke, R.B.; 
Pelroy, R.A.; Mahlum, D.D.; Hites, R.A. (Biology and 
Chemistry Dept., Battelle Pacific Northwest Lab., P.O. Box 
999, Richland, WA 99352). pp 473-488 of Polynuclear aro- 
matic hydrocarbons: Chemistry, characterization and car- 
cinogenesis. Cooke, M.; Dennis, A.J. Columbus, OH; Bat- 
telle Press (1986). (CONF- 8410225—). Contract AC06- 
76RL01830. 

From 9. international symposium on polynuclear aromatic 
hydcarbons; Columbus, OH, USA (30 Oct 1984). 

Coal liquefaction products are primarily composed of poly- 
cyclic aromatic hydrocarbons (PAH) and their nitrogen, oxygen 
and sulfur derivatives species. Loss of aromaticity via incorporation 
of hydrogen into the molecular structure results when PAH com- 
pounds are catalytically hydrogenated during liquefaction. Catalytic 
hydrogenation i is currently being used as an integral process stage 
in developmental, multiple-stage coal liquefaction processes. Princi- 
pal reasons include increased conversion efficiencies, higher H/C 
ratios and reduced levels of biological activity in laboratory assay 
systems of these process materials as compared with nonhydrogen- 
ated coal liquefaction products. Hydroaromatic compounds are 
present at significant concentration levels in catalytically hydro- 
treated coal liquefaction materials. Hence, analytical methods for 
the qualitative and quantitative determination of hydroaromatic 
compounds, as well as understanding the impacts of catalytic hy- 
drogenation on the biological activity, have been of increased inter- 
est. A chromatographic method for the class-specific separation of 
the hydroaromatic compounds found in complex coal liquid mix- 
tures has recently been reported. Subsequent investigations have led 
to the development of gas chromatographic, spectrophotometric 
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and mass spectrometric methods for the detailed characterization of 
isomeric hydroaromatic compounds in coal liquefaction materials. 
Furthermore, both standard compounds and hydroaromatic isolates 
from coal liquefaction materials have been tested for microbial mu- 
tagenicity and dermal tumorigenicity in mice. In this paper, both 
the analytical chemistry and the biological activity of the hydroaro- 
matic compounds are considered. 


25757 The separation and determination of hydroxy-func- 
tional polycyclic aromatic hydrocarbons in coal liquefaction 
materials, Lucke, R.B.; Chess, E.K.; Later, D.W. (Biology 
and Chemistry Dept., Battelle Pacific Northwest Lab., P.O. 
Box 999, Richland, WA 99352). pp 505-516 of Polynuclear 
aromatic hydrocarbons: Chemistry, characterization and 
carcinogenesis. Cooke, M.; Dennis, A.J. Columbus, OH; 
Battelle Press (1986). (CONF-8410225—). Contract AC06- 
76RLO1830. 

From 9. international symposium on polynuclear aromatic 
hydcarbons; Columbus, OH, USA (30 Oct 1984). 

A major class of heterofunctional compounds in coal liquids 
is the hydroxy substituted polycyclic aromatic hydrocarbons (hy- 
droxy-PAH). Hydroxy-PAH are of particular concern for several 
reasons. These compounds are thought to effect the efficiency of 
coal conversion processes and inhibit the catalytic removal of nitro- 
gen heterocycles in coal conversion processes. The hydroxy-PAH 
are also of environmental concern because of their potential muta- 
genicity and/or carcinogenicity and their demonstrated toxicity to 
aquatic organisms. In many cases, hydroxy-PAH isolates are ex- 
tremely complex mixtures of several hundred constituents. Further 
group-specific separation of such hydroxy-PAH fractions would fa- 
cilitate their detailed chemical characterization. Recently, an inte- 
grated multiple-stage chromatographic method was reported for re- 
ducing the chemical complexity of neutral PAH coal liquid isolates 
by sequentially using distillation, adsorption chromatography and 
reverse phase HPLC separation techniques. In this paper, this ap- 
proach is extended to the separation and characterization of the hy- 
droxy-PAH in coal-derived materials. Capillary column GC, GC/ 
MS and low resolution accurate mass GC/MS were used for the 
identification of individual hydroxy-PAH components in each sub- 
fraction. 
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REFER ALSO TO CITATION(S) 26190, 26702, 26703, 26704, 26708, 26959 


25758 (LP/RB—83-5E) Eastcoast offshore oil and gas 
development. Daker, S. (Canada Library of Parliament, 
Ottawa, Ontario. Research Branch). 7 May 1987. vp. (MI- 
CROLOG—88-00826). Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, Ont., Canada 
K1A 089; $3.50 CAN; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

This report, written by the research staff of the Library of 
Parliament for members of Parliament, presents background infor- 
mation on the eastcoast offshore oil and gas development, focusing 
particularly on the legal aspects. The discovery of important accu- 
mulations of oil and natural gas in the eastcoast offshore region 
promises major economic and strategic benefits to Canada, particu- 
larly the Venture natural gas field and the Hibernia oil field. The 
report presents an analysis of the situation, the history of exploraton 
and development of these fields, the environmental impact of the 
development on the area, including problems with icebergs, storms 
and the safety aspects of the drilling rigs, and the jurisdictional dis- 
putes. In particular the question of ownership of the offshore re- 
sources (federal or provincial) is addressed. The impact of the de- 
velopment on Newfoundland and Nova Scotia, with more detail 
given on the Venture gas development and the Hibernia fields is 
discussed. A chronology from the first drilling of a well in 1966 to 
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the passing of Bill C-6 implementing the Atlantic Accord in 1987 is 
also included. 


25759 Crosswell logging for acoustic impedance. Iverson, 
W.P. (Univ. of Wyoming (USA)). Journal of Petroleum 
Technology; 40: No. 1, 75-82(Jan 1988). 

Crosswell seismic data are recorded by placing the seismic 
source in one well and receivers in a second well to measure physi- 
cal properties between the two wells. When reflected seismic 
energy is extracted from the recorded seismograms, the resultant 
picture is a function of acoustic impedance (density times velocity) 
between the wells. Previous crosswell seismic studies have pre- 
dominantly used direct waves and measure only seismic velocities 
by tomographic techniques. Synthetic crosswell seismic data are 
generated by a computer to illustrate the concepts and procedures 
used for crosswell impedance logging in this study. Such synthetics 
are useful for investigating how the experiment should work, but 
real data reveal how the experiment does work. Crosswell seismic 
data recorded at the Multiwell Experiment (MWX) site in western 
Colorado revealed a few surprises when compared with synthetic 
data. Real data consist of a lot more than simple direct arrivals and 
reflections. There are numerous converted waves, borehole (tube) 
waves, and general noise. Source directivity proves to be a very 
limiting problem, because energy is concentrated in a horizontal 
plane perpendicular to the borehole. The final product of crosswell 
logging for acoustic impedance is a seismogram similar to the clas- 
sic CDP seismogram recorded on the surface for exploration. The 
crosswell data in this paper are in the kilohertz range as opposed to 
surface data, which are generally below 100 cycles/sec [100 Hz]. 
Seismic data in the kilohertz range can theoretically resolve layers 
as thin as 2 ft [0.6 m] vertically. Actual resolution indicated is about 
5 to 10 ft [1.5 to 3 ml]. 


25760 Effects of a partially communicating fault in a 
composite reservoir on transient Ambastha, 


pressure testing. 
A.K.; McLeroy, P.G.; Sageev, A. (Stanford Univ. (USA)). 


pp 231-244 of Proceedings of the 1987 SPE annual technical 
conference and exhibition: Formation evaluation and reser- 
voir geology. Richardson, TX; Society of Petroleum Engi- 
neers (1987). (CONF-870913—). 

From Annual technical conference and exhibition of the So- 


ciety of Petroleum Engineers; Dallas, TX, USA (27 1987). 
Technical Paper SPE 16764. ren 


Many reservoirs are faulted and the hydraulic characteriza- 
tion of these faults is essential for the design of field scale develop- 
ments. In addition to the effects that a fault has on fluid flow in the 
reservoir, it may be separating two different reservoir regions with 
distinctly different properties. The detection of the properties on 
both sides of the fault, in addition to the detection of the distance 
to the fault are important in the reservoir characterization process. 
In this study, a linear fault is modeled as an infinitesimal thickness 
skin boundary. Analytical solutions for pressure transient behavior 
for a line-source constant-rate well in a composite reservoir are ob- 
tained using one space Fourier transformation and time-space La- 
place transformations. The solutions are presented for strip and infi- 
nite reservoirs. This study examines drawdown pressure and pres- 
sure derivative behavior, and extends and generalizes many studies 
presented in the past. Correlating parameters for pressure transient 
responses are presented. The possibilities of boundary detections are 
considered, and interference pressure responses in a composite, strip 
reservoir are briefly discussed. 


0203 Drilling And Production 
REFER ALSO TO CITATION(S) 25838, 25839 


25761 (ENR/SESRD—1/85) Development of enhanced 
oil recovery techniques. (Alberta Energy and Natural Re- 
sources, Edmonton (Canada). Scientific and Engineering 
Services and Research Div.). 1987. 13p. MMICROLOG—88- 
00166). Alberta Dept. of Forestry, Lands and Wildlife, In- 
formation Centre, Alberta Energy, Main floor, Bramalea 
Bldg., 9920-108 St., Edmonton, Alta., Canada TSK 2M4; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
ae Booth St., Ottawa, Ont., Canada K1A 0GI1; 
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This report highlights the results of Alberta research pro- 
grams in Alberta into enhanced recovery techniques for crude oil 
production. Since the late seventies a number of advanced tech- 
niques have been developed and tested. Summaries are presented of 
these developments in the fields of surfactant systems, steam flood- 
ing for heavy oil recovery, CO/sub 2/ and SO/sub 2/ flooding for 
petroleum recovery, improving the water flood process by the ad- 
dition of polymers, high-pressure nitrogen gas flooding, and mathe- 
matical modeling of reservoir behaviour. 62 refs., 11 figs. 


25762 (PRI—1984-1) Oil displacement by CO/sub 2// 
SO/sub 2/ mixtures. Sayegh, S.G.; Fosti, J. (Petroleum Re- 
covery Inst., Calgary, Alberta (Canada)). Jan 1984. vp. 
(CE—01001). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Miscible flooding has been demonstrated, both in the field 
and in the laboratory, to have the potential of recovering additional 
oil after water-flooding. The most commonly used solvents are hy- 
drocarbon gases and carbon dioxide. Canada has few natural 
sources of concentrated CO/sub 2/. A possible alternate source is 
waste gas, in which CO/sub 2/ occurs mixed with other gases such 
as NO/sub 2/ or SO/sub 2/. Extraction of pure CO/sub 2/ from 
these streams is costly, thus it would be attractive if these waste 
gases can be used for enhanced oil recovery with a minimum of 
pre-processing. For example, CO/sub 2//SO/sub 2/ mixtures could 
be considered as a candiate gas. Sixteen slim-tub displacement tests 
were carried out, four with CO/sub 2/ as the flooding agent, two 
using H/sub 2/O-saturated CO/sub 2/, two using SO/sub 2/, and 
eight using CO/sub 2//SO/sub 2/ mixtures, showing varying de- 
grees of miscibility and oil recovery. All of the CO/sub 2//SO/sub 
2/ runs were miscible, demonstrating the effectiveness of those mix- 
tures as miscible enhanced oil recovery flooding agents. Three terti- 
ary core floods were conducted using Berea sandstone. Pure CO/ 
sub 2/ was the flooding agent in the fist test, SO/sub 2/ in the 
second, and SO/sub 2/ mixture in the third. High oil recovery was 
attained in all three runs. Visual observations demonstrated that the 
SO/sub 2/ run was immiscible while the other two were miscible. 
Three similar runs were carried out in Indiana limestone cores. 12 
refs., 30 figs., 25 tabs. 


25763 Thermal recovery well test design and interpreta- 
tion. Ambastha, A.K.; Ramey, H.J. Jr. (Stanford Univ. 
(USA)). pp 55-66 of Proceedings of the 1987 SPE annual 
technical conference and exhibition: Formation evaluation 
and reservoir geology. Richardson, TX; Society of Petrole- 
um Engineers (1987). (CONF-870913—). 

From Annual technical conference and exhibition of the So- 
ciety of Petroleum Engineers; Dallas, TX, USA (27 Sep 1987). 

Technical Paper SPE 16746. 

This study shows that the dimensionless time to the end of 
first semi-log line (deviation time) based on front radius is a con- 
stant. The deviation time method may be used if wellbore storage 
does not mask the first semi-log line. Inner boundary effects on the 
applicability of the deviation time method are studied using new 
correlations for the time to the beginning of the first semi-log line, 
and the end of wellbore storage effects. This method is sensitive to 
deviation time, and may underestimate swept volume significantly 
in the case of an irregular swept region. Design equations for the 
time to the beginning of the second semi-log line, and the time to 
feel outer boundary effects show that the intersection time method 
is not suitable for thermal recovery well test analysis. Correlations 
developed for the end of pseudosteady state behavior of the swept 
region should help choose the correct Cartesian line to calculate 
swept volume. The design equations for the time to maximum semi- 
log slope, and the magnitude of the maximum derivative are devel- 
oped. These equations provide simple guidelines for well test design 
to achieve reliable results from type-curve matching to calculate 
the front radius. This paper also presents new derivative type- 
curves applicable for all front radii, with mobility and storativity 
ratios as parameters for infinitely large composite reservoirs. For 
closed and constant-pressure outer boundaries, the ratio of outer- 
boundary to front radius is the third parameter. By using the outer- 
boundary radius with respect to the front radius in the case of 
finite, composite reservoirs, two parameters, dimensionless outer- 
boundary radius dimensionless front radius, are reduced to one pa- 
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rameter. This has helped quantify outer-boundary effects and estab- 
lish the limits on outer-boundary radius for the applicability of dif- 
ferent methods to calculate front radius. 


25764 A method for pressure buildup analysis of drillstem 
tests. De Franca Correa, A.C.; Ramey, H.J. Jr. (Stanford 
Univ. (USA)). pp 529-542 of Proceedings of the 1987 SPE 
annual technical conference and exhibition: Formation eval- 
uation and reservoir geology. Richardson, TX; Society of 
Petroleum Engineers (1987). (CONF-870913—). 

From Annual technical conference and exhibition of the So- 
ciety of Petroleum Engineers; Dallas, TX, USA (27 Sep 1987). 

Technical Paper SPE 16802. 

Analysis of the pressure response obtained from a drill stem 
test (DST) provides important additional information for deciding 
whether it is economical to complete a well. Interpretation of DST 
pressure buildup data has been based on the Homer method. The 
basic assumption of the Homer method is that the well is produced 
at a constant rate before the shut-in. When rate changes with time, 
a cumbersome application of the superposition principle is required 
to analyze the pressure buildup data. Furthermore, the solution of 
the diffusivity equation for a constant production rate gives a de- 
clining flowing pressure with time, but most DST’s show an in- 
creasing flowing pressure during production. Therefore, the appli- 
cation of the Homer method may lead to inconsistent results in the 
interpretation of DST pressure buildup data. An original approach 
was used to model the DST problem. A DST can be characterized 
as a changing wellbore storge problem following an instantaneous 
pressure drop at the well. During production the wellbore storage 
coefficient is given by the rate of fluid accumulation inside the 
wellbore. After the shut-in of the well the wellbore storage me- 
chanics change due to the compressibility of the fluid below the 
bottom hole valve. Therefore, using this concept, the flowing and 
the pressure buildup phases are modeled with a single inner bound- 
ary condition. In this paper an analytical solution correct for both 
the flowing and shut-in periods was obtained by solving the diffusi- 
vity equation with a single inner boundary condition which includ- 
ed the mixed conditions for flow and buildup. Both a skin effect 
and wellbore storage were considered. Solution was obtained by 
Laplace transformation. 


25765 Closed chamber testing: The effects of wellbore 
friction and fluids compression. Salas, B.; Sageev, A. (Stan- 
ford Univ. (USA)). pp 505-518 of Proceedings of the 1987 
SPE annual technical conference and exhibition: Formation 
evaluation and reservoir geology. Richardson, TX; Society 
of Petroleum Engineers (1987). (CONF-870913—). 

From Annual technical conference and exhibition of the So- 
ciety of Petroleum Engineers; Dallas, TX, USA (27 Sep 1987). 

Technical Paper SPE 16800. 

Closed chamber tests are commonly performed as back 
surge perforation cleaning in wells where high surface pressure are 
not desired. Typical of closed chamber tests are high fluid veloci- 
ties in the wellbore, and a variable wellbore storage caused by the 
rapid gas compression as the liquid column approaches the upper 
surge assembly. In this paper, the authors examine the effects of 
wellbore friction and variable wellbore storage including liquid and 
vapor compressibilities on pressure responses on closed chamber 
tests. The bottom hole pressure builds up more rapidly at early time 
when frictional effects are present. This rapid build up is associated 
with high liquid velocities in the wellbore. However, at late time 
the liquid velocity decreases, and frictional effects diminish. Well- 
bore frictional effects are dampened significantly in the presence of 
positive wellbore skin. The effects of liquid and gas compressibili- 
ties in the wellbore on the pressure build up during a closed cham- 
ber test are significant. Allowing the liquid to expand in the well- 
bore causes the rapid gas compression to occur earlier, but results 
in a slower final build up. This delay in the final build up is caused 
by the additional late time wellbore storage that depends on the 
compressibility of the liquid and the vapor columns. The final well- 
bore storage is a combination of a large volume of a low compress- 
ibility liquid, and a small volume of a high compressibility gas. The 
closed chamber tests responses including frictional effects and well- 
bore fluids compression were generated by coupling a superposition 
reservoir model with a wellbore fluid flow model. 
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0204 Processing 
REFER ALSO TO CITATION(S) 26473, 26477, 26479 


25766 (AOSTRA—6951H) New processing routes for 
heavy oils and residues. Le Page, J.-F.; Manginot, D.; 
Thonon, C. (Alberta Oil Sands echnology and Research 
Authority, Edmonton (Canada)). 1987. dip. (CE—02065; 
CONF-8612136—). Alberta Oil Sands Technology and Re- 
search Authority, 500 Highfield Pl., 10010-106 St., Edmon- 
ton, Alta., Canada T5J 3L8; $N/C. 

From AOSTRA technical symposium; Calgary, Canada (1 
Dec 1986). 

This paper presents information on the creation, motives and 
objectives of GIE ASVAHL, an association for the upgrading and 
processing of heavy oils and residues, financed by the European 
Economic Community, Elf Franco, CRD Total France and the In- 
stitut Francais du Petrole. The Association began a research and 
development program on different routes for processing residues 
and heavy oils, as well as designing, constructing and operating an 
experimental minirefinery as a testing centre for new or improved 
techniques, equipment and processes, using as much French or 
Euopean engineering, equipment and catalysts as possible. An over- 
view is given of the experimental refinery’s design and construci- 
ton, the operation of the facilities, the suporting reasearch, and the 
outlook for the Association and facilities. 


25767 (AOSTRA—6998H) Residue and heavy oil conver- 
sion via the ASVAHL indirect route: the SOLVAHL & 
HYVAHL processes. Bousquet, J.; Devanneaux, J. (Alberta 
Oil Sands Technology and Research Authority, Edmonton 
(Canada)). 1987. 3lp. (CE—01066; CONF-8612136—). Al- 
berta Oil Sands Technology and Research Authority, 500 
Highfield Pl., 10010-106 St., Edmonton, Alta., Canada T5J 
3L8; $N/C. 

From AOSTRA technical symposium; Calgary, Canada (1 
Dec 1986). 

An overview of the ASVAHL indirect route residue and 
heavy oil conversion, using the SOLVAHL and HYVAHL proc- 
esses is repesented in this paper. The reader is first introduced to 
the SOLVAHL (the ASVAHL solvent deasphalting process) then 
the HYVAHL (the ASVAHL catalytic hydrotreating process), and 
then the combination of the two processes, consisting of deasphalt- 
ing by heavy solvent. This provides maximum yield of a deasphalt- 
ed oil of a purity that can subsequently be hydrotreated at much 
lower severity than in direct hydrotreatment processes. Various sol- 
vents and feedstocks are used and reported. 


25768 (AOSTRA—6999H) Application of the ASVAHL 
processes to heavy oil upgrading: economic evaluation. 
Auboir, P.; Beaufils, J.P.; Billon, A.; Hennico, A. (Alberta 
Oil Sands Technology and Research Authority, Edmonton 
(Canada)). 1987. 22p. (CE—01064; CONF-8612136—). = 
berta Oil Sands Technology and Research Authority, 500 
Highfield Pl., 10010-106 St., Edmonton, Alta., Canada T5J 
3L8; $N/C. 

From AOSTRA technical symposium; Calgary, Canada (1 
Dec 1986). 

This economic study illustrates the possibilities of applying 
ASVAHL techniques to the processing of heavy oils. Beginning 
from a crude of the Cold Lake type, the process aims to produce a 
synthetic crude that can be used directly in a conventional refinery 
equipped with a reforming unit and an FCC unit. Figures are pre- 
sented for both the direct and the indirect ASVHAL routes, in- 
cluding sensitivity to Syncrude and heavy crude prices, and pre- 
senting the net back values for both routes. 


(AOSTRA—9997H) Residue and heavy-oil conver- 
sion by thermal cracking: the TERVAHL processes. Billon, 
A.; Bousquet, J. (Alberta Oil Sands Technology and Re- 
search Authority, Edmonton (Canada)). 1987. 28p. (CONF- 
8612136—). Alberta Oil Sands Technology and Research 
Authority, 500 Highfield Pl., 10010-106 St., Edmonton, 
Alta., Canada T5J 3L8; $N/C. 
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From AOSTRA technical symposium; Calgary, Canada (1 
Dec 1986). 

This paper presents a report on the TERVAHL process for 
residue and heavy-oil conversion by thermal cracking. The princi- 
ples of thermal cracking and the main characteristics of the TER- 
VAHL processes are first examined, then the advantages for pro- 
ducers of extra-heavy crude and for refiners are presented. The 
TERVAHL T and TERVAHL H processes belong to the family 
of visbreaking processes characterized by a moderate conversion 
level below the thieshold of the appearance of very viscous and 
unstable pitch. They improve viscosity at the production site for 
the producer of heavy crude and for the refiner, the visbreaking of 
residues by residues by using hydrogen pressure, and the prepara- 
tion of feedstocks for deasphalting or hydroconversion. 


25770 Selective oxidative dehydrogenation of butane over 
V-Mg-O catalysts. Chaar, M.A.; Patel, D.; Kung, M.C.; 

ung, H.H. (Northwestern Univ., Evanston, IL). Journal of 
Catalysis; 105: No. 2, 483-498(Jun 1987). 

Vanadium-magnesium oxides were found to be selective oxi- 
dative dehydrogenation catalysts for butane. The selectivity for de- 
hydrogenation increased with increasing vanadium content until an 
optimum was reached for samples containing 24 to 54 wt% V2Os. 
Infrared spectroscopy, X-ray diffraction, Auger electron spectros- 
copy, and scanning electron microscopy studies of the catalysts 
suggested that the active component was the compound magnesium 
orthovanadate. For a given catalyst at about 540°C, the selectivity 
for oxidative dehydrogenation increased with decreasing oxygen-to- 
butane ratio, decreasing conversion, and decreasing temperature. A 
selectivity of up to 60% was obtained. The high selectivity for oxi- 
dative dehydrogenation instead of oxygenate production is attrib- 
uted to two factors: the basic surface facilitates desorption of basic 
butenes and butadiene, and the absence of V=O lowers the oxida- 
tion activity of the surface. 28 references. 


25771 Kinetics of cyclohexane drogenation and hy- 


dehy 
drogenolysis over Rh(0001) and Cu/Ru(0001). Peden, C.H.F.; 


Goodman, . (Sandia National Labs., Albuquerque, 
NM). Journal of Catalysis; 104: No. 2, 347-358(Apr 1987). 
Contract AC04-76DP00789. 

The kinetics of cyclohexane dehydrogenation and hydrogen- 
olysis have been measured on initially clean Ru(0001) and Ru(0001) 
precovered with submonolayer quantities of Cu. The agreement be- 
tween the results obtained on the model systems with those previ- 
ously measured on supported catalysts attests to the appropriateness 
of the model. Postreaction surface analysis of Ru(0001) revealed the 
presence of a carbonaceous deposit, the amount of which correlat- 
ed with the reaction rates. Further, this carbon deposit was ob- 
served to increase in amount during the initial stages of reaction 
(induction period), ceasing to grow at a time coinciding with the 
onset of steady-state reaction. Hydrogenolysis and dehydrogenation 
rates were greater and smaller during the induction period, respec- 
tively, than at steady state. These results suggest that steady-state 
reaction is occurring on carbon-modified Ru. Addition of Cu re- 
sults in an enhanced activity for the dehydrogenation of cyclohex- 
ane to benzene, occurring with little or no induction time. The 
mechanism by which Cu alters the catalytic activity of Ru may in- 
volve an electronic modification of either or both of the catalyst 


metals, and/or a synergism between the activities of the two metal 
components. 


0205 Products And By-products 


25772 (LU/GM—JO130) The prediction of gas turbine 
combustion performance due to changes in fuels. 7: predicted 
wall temperature. Odgers, J.; Kretschmer, D. (Laval Univ., 
Quebec City (Canada). Dept. de Genie Mecanique). Mar 
1984. 53p. CANMET/T ID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI, 
$0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

A series of reports have been written predicting the effects 
of alternative fuels upon the combustion performance within a gas 
turbine combustor. This, the seventh report of the series, gives the 
results for the wall temperature predictions, which have been made 
as outlined in the third report of this series. Temperature monitor- 
ing in the test runs was made by thermocouples, and the changes 
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due to fuel effects seen significant only for the first two thermocou- 
ples from the combustor head. 2 figs., 5 tabs. 


0207 Marketing And Economics 


A ALSO TO CITATION(S) 25758, 25798, 26185, 26189, 26190, 26191, 


25773 (DOE/EIA—010%(87/12)) Petroleum supply 
monthly, December 1987. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 25 
Feb 1988. 119p. NTIS, PC A06/MF AO1 - GPO; 1; GPO 
Dep. Order Number DE88006953/JAW. 

Total US demand for petroleum products grew in December 
1987 to about 17.5 million barrels per day. This represents a sub- 
stantial 1.4 million barrel per day increase over the November 1987 
level, and is 0.4 million barrels per day higher than the December 
rate of a year earlier. Seasonal jumps in demand for distillate and 
residual fuel oils, and for propane were largely responsible for the 
overall increase. 


25774 (EMR—1987F) The Canadian petroleum industry: 
an activity study. 1986 Annual report. (Ministere de 
l’Energie, des Mines et des Resources, Ottawa, Ontario 
(Canada)). 1987. 110p. (In French). (MICROLOG—88- 
00419). Canada. Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, Ont., 
Canada K1A O0E4; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

This report provides financial aspects of activity in the Cana- 
dian petroleum and natural gas industry. Data is given in graphic 
and tabular form on revenues, sources and destinations of funds (in- 
cluding financing, incentives, dividend payments, capital and oper- 
ational expenditures); on comparisons with other industries; on how 
revenues are shared between the industry and various levels of gov- 
ernment; and on principal trends observed. Data is broken down by 
various industry sectors where applicable. 7 figs., 15 tabs. 


25775 (NEB—8704) Exports of crude oil in 1986. (Na- 
tional Energy Board, Ottawa, Ontario (Canada)). Apr 1987. 
15p. (MICROLOG—87-06142). National Energy Board, 
Regulatory Support Office, 473 Alberta Street, Ottawa, 
Ont., Canada KIA OE5; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Effective June 1, 1985, licensing and charging of oil exports 
ended. The Board now issues export orders specifying neither vol- 
umes nor prices and covering an exportation period of up to | year 
for light crude oil and up to 2 years for heavy crude oil, available 
on request to both Canadian and foreign companies. The Board has 
assumed a monitoring role, and export prices and volumes are re- 
ported monthly by exporters. This annual report provides a review 
of the volumes and prices associated with the supply and disposi- 
tion of Canadian crude oil during 1986. Highlights are given with 
detailed information on prices, both internationally, in Canada, and 
the Chicago posted price by light or heavy crude, and on volumes 
including capacity and disposition in both domestic and export mar- 
kets. A short description of the import market is included. Com- 
parisons are made with the previous year. 


0208 Waste Management 
REFER ALSO TO CITATION(S) 25796 


25776 (ERCB/C—D87/21) Skimmer oil separators Ltd. 
waste processing and disposal facility Lloydminster Field: de- 
cision D87-21, Application 871196. (Energy Resources Con- 
servation Board, Calgary, Alberta (Canada)). Dec 1987. 7p. 
(CE—01053). Energy Resources Conservation Board, 640- 
5th Ave. SW, Calgary, Alta., Canada T2P 3G4; $5.00 CAN. 

This report on the decision of the Board for a waste process- 
ing and disposal facility for oily wastes such-as tank bottoms, oil 
spill debris, and ecology pit cleanings presented evidence on the 
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need for the facility, the use and impact on groundwater, the treat- 
ment process, the location, potential contamination of surface and 
groundwaters, the disposal of the produced material (clean oil, dead 
oil, salty water and clean sand) and other environmental effects 
such as related to trucking of materials to and from the facility. 
Interventions from- two groups of citizens are included. The 
Board's decision in favour of the current siting of the facility is pre- 
sented, subject to various conditions regarding monitoring of envi- 
ronmental effects, hours of operation, and further testing of the 
process to ensure the stated results. 


25777 (NIPER—330) Reclamation of water contaminated 
with fuel system icing inhibitor: Phase 1, Literature review 
and information compilation. Brinkman, D.W.; Stirling, 
K.Q.; Whisman, M,.L.; Bhan, O.K. (National Inst. for Petro- 
leum and Energy Research, Bartlesville, OK (USA)). Feb 
1988. Contract FC22-83FE60149. 101p. NTIS, PC A06/MF 
A01; 1; GPO Dep. Order Number DE88006575/JAW. 

The volume of water that must be removed from an aviation 
turbine fuel storage tank can be as much as 15,000 to 20,000 gallons 
per year from a fuel tank of moderate capacity. If each fuel storage 
facility has 10 fuel storage tanks, a total water volume of 200,000 
gallons per terminal per year is a reasonable estimate. Some termi- 
nals generate as much as one million gallons per year of FSII con- 
taminated wastewater. In the past, this FSII/water mixture was re- 
leased from time to time into diked areas around the storage tank 
where it evaporated or penetrated underlying media. A host of 
recent studies that have shown these glycol ethers to be toxic now 
make this practice questionable based on both vapor inhalation tox- 
icity and potential groundwater contamination. The ensuing narra- 
tive sections contain a summary of the data and information that 
have been compiled as a result of computerized literature searches, 
personal contacts with government and industry representatives 
knowledgeable in the field of FSII, and contact with vendors of 
equipment and processes with some applicability to achieving the 
goals of this research. Our recommendations for the subsequent 
bench-scale testing phase are included and are based upon this liter- 
ature compilation and review. If the second phase yields a techni- 
cally and economically attractive solution, a third phase wiil follow 
to implement concept verification studies. 281 refs., 1 tab. 


25778 (SU/GC—860315) Thermal decomposition of bio- 
logical sludges from petroleum refineries. Final report. Roy, 
C.; Larouche, J.-P.; de Caumia, B. (Sherbrooke Univ., 
Quebec (Canada). Dept. de Genie Chimique). 15 Mar 1986. 
9ip. (in French). (MICROLOG—87-00392). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A OGI1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 

Thermal decomposition of two of biological sludges from 
petroleum refineries was carried out in the laboratory, one sludge 
having about 51% inorganic matter and 13% water, the other 
having 63% water and 3% inorganic matter. Both had the equiva- 
lent of approx. 34% organic matter. Vacuum pyrolysis at 400/sup 
0/C permits maximum yield of liquid organic derivatives. Laborato- 
ry analyses of the pyrolytic oils, along with analyses supplied by 
the refineries, seem to indicate that these products are recyclable in 
the crude oil refining process; the various oil fractions having ana- 
logues to those derivatives used in the refineries. The oils and solid 
residues obtained by pyrolysis are almost identical to those obtained 
in the laboratory through dichloromethane/soxhlet extraction of 
the original sludges. The process used perm’‘ts the processing of 
sludges in such a way that the separation of the three principal 
products is very clear: water at low temperature, liquid organics 
and solid residues at separate intermediate temperatures, and gas (in 
very low amounts) at higher temperatures. The vacuum pyrolysis 
approach optimizes sludge processing in the refinery by achieving 
separation of the sludge into oils, which can be either recycled or 
treated using existing biological treatment facilities, and sterile solid 
residues suitable for disposal. This is not possible with conventional 
distillation techniques. 





ERA-13/11 / 3466 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 26689, 26696, 26698 


25779 (AC—8704) Acoustic methods for measuring thick- 

ness of oil on water. Environmental studies research funds, 

No.072. Nawwar, A.M.; Godon, A.; Jones, H.W.; Yeatman, 

E.; Ohuja, J.; Frish, M.B.; Arvin, I. (Arctec Canada Ltd., 

Kanata, Ontario). Apr 1987. 62p. Infopall, Bay 105, 4116 - 

oak Ave., S.E., Calgary, Alta., Canada T2C 2B3; $17.50 
AN. 

The knowledge of the thickness of oil slicks floating on 
water is a primary requirement to establishing the amount of oil 
and, hence, to deciding on appropriate spill contermeasures. In this 
study, acoustic methods for measuring oil thickness on water have 
been considered. Two techniques have been investigated. The first 
uses surface acoustic waves whereas the second employs frequency 
dependence of the amplitude of reflected acoustic energy. It is rec- 
ommended that further investigation be carried out to pursue the 
surface acoustic waves technique at a more advanced experimental 
level, and also to consider frequency-scanning techniques to meas- 
ure the change in reflectance resulting from the presence of oil. 
The latter would be remotely applicable, whereas the former re- 
quires the use of disposable sensors. 35 refs., 29 figs. 


25780 (AC—8708) Analytical modelling of oil and gas 

spreading under ice. Environmental studies research funds, 

No.077. Comfort, G. (Arctec Canada Ltd., Kanata, Ontar- 

io). Aug 1987. 63p. Infopall, Bay 105, 4116 - 64th. Ave., 
E., Calgary, Alta., Canada T2C 2B3; $17.50 CAN. 

An evaluation of the recent model developed by Wother- 
spoon et al. (1985) was performed by undertaking a separate 
spreading analysis based on the observed processes and on a review 
of the available literature. This evaluation was done for a spill in 
the southern Beaufort Sea for the case where currents are negligi- 
ble. The resulting analysis was used to predict the probable spread 
of oil and gas under a ice sheet. These results were then compared 
to the predictions made by the Wotherspoon model. The most sig- 
nificant differences between the two approaches are believed to be 
the treatment of under-ice storage capacity, a combined gas and oil 
spill, and ice rupture and gas venting. 18 refs., 13 figs., 7 tabs. 


25781 (BEC—8703) Removal of stranded oil from remote 
beaches by in-situ combustion. Environmental studies re- 
search funds, No.074. Bennett, J.A.; McAllister, I.R.; Pertile, 
L.; McQuillan, D. (Bennett Environmental Consultants 
Ltd., Vancouver, British Columbia (Canada)). Mar 1987. 
131p. Infopall, Bay 105, 4116 - 64th. Ave., S.E., Calgary, 
Alta., Canada T2C 2B3; $20.00 CAN. 

The first part of this report describes the development and 
testing of the prototype of a burner which was designed to remove 
stranded oil from a beach. An impinging flame that vaporizes and 
ignites the stranded oil is contained within a combustion chamber, 
which maintains temperature and enhances clean burning. The test 
results show that even small amounts of oil on coarse gravel beach- 
es, as well as on sand, can be removed at efficiencies of up to 95%. 
The cost effectiveness of using this technique is shown to be about 
36% of the cost of traditional manual clean-up, and greater for me- 
chanical beach-cleaning methods. The use of this technique results 
in significantly less beach disturbance thus allowing a quicker 
return to its natural state. The second part of the report covers the 
design of a full-scale Beach Burner. The use of the factory standard 
Kubota KH-35 Excavator provides a suitable transport vehicle. All 
the system components have been selected for their light weight, 
making them easily transported by 65% of the helicopters sur- 
veyed. 13 refs., 15 figs., 6 tabs. 


25782 (CI—8708) Measurement of oil thickness on water 
from aircraft. A: active microwave spectroscopy. B: electro- 
magnetic thermoelastic emission. Environmental studies re- 
search funds, No.078. Reimer, E.M.; Rossiter, J.R. (Canpo- 
lar, Inc., Toronto, Ontario (Canada)). Aug 1987. 89p. Info- 
pall, Bay 105, 4116 - 64th. Ave., S.E., Calgary, Allta., 
Canada T2C 2B3; $18.50 CAN. 
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The technical feasibility of using two new techniques for air- 
borne measurement of the thickness of an oil layer on water are ex- 
amined. Active microwave spectroscopy uses changes in surface re- 
flectivity as a function of radar frequency. Oil provides an excellent 
dielectric match to water over the frequency range from about 50 
to 500 GHz. Hence destructive interference effects will give nulls 
in surface reflectivity at frequencies related to the thickness of the 
oil layer. In the electromagnetic thermoelastic emission technique, 
the oil is illuminated with electromagnetic energy, some of which is 
converted to acoustic energy because of local heating effects. The 
acoustic response is indicative of the thickness of the oil. For both 
techniques full-scale experimental verification in a wave basin is 
recommended in order to determine the feasibility and cost of pro- 
totype systems. The required equipment is readily available and 
there are several appropriate test facilities in Canada. 34 refs., 25 
figs., 8 tabs. 


25783 (DA—8703) Environmental atlas for Beaufort Sea 
oil spill response. Dickins, D.; Martin, L.; Bjerkelund, I; 
Potter, S.; Erickson, D.; Harper, J.; Norton, P.; Johnson, S.; 
Vonk, P. (Dickins (D.F.) Associates Ltd., Vancouver, Brit- 
ish Columbia (Canada); ESL Environmental Sciences Ltd., 
Vancouver, British Columbia (Canada)). Mar 1987. vp. 
NOGAP Secretariat, Constitutional Development and Stra- 
tegic Planning Branch, Indian and Northern Affairs Canada, 
Les Terrasses de la Chaudiere, Ottawa, Ont., Canada KIA 
0H4; $N/C. 

The primary objective of the atlas is to provide a synthesis 
of environmental information relevant to the planning and imple- 
mentation of year-round oil spill countermeasures in both coastal 
and offshore areas of the Beaufort Sea. The atlas is intended to be 
used as a link between the environmental characteristics of the 
region and the practical considerations of providing an effective re- 
sponse to marine oil spills, but not as an oil spill manual. This atlas 
was developed to meet the needs of industry, government, and 
local community groups for a document specifically related to off- 
shore, year-round oil field development in the Beaufort Sea. The 
atlas is useful to assist in the development of the most effective con- 
tingency plans for a specific area to provide a source document on 
which to base realistic oil spill training exercises, and to act as a 
basic field reference to important environmental factors in an actual 
spill situation. The study area covers the southern Canadian Beau- 
fort Sea from the United States/Canada border on the west to 
Bailie Islands on the east, the median location of the polar pack 
edge on the north and the backshore limits of potential contamina- 
tion from a marine oil spill on the south. The sensitivity ranking is 
based on a total of 20 environmental elements ranked within the 3 
categories of human sensitivity, and shore zone oil residence or 
marine oil residence. 2 tabs., 11 refs. 


25784 (DS—8701) Dispersion and fate of oil from oil- 
based drilling muds at West Venture C-62 and South Des 
Barres O-76, Sable Island, Nova Scotia. Environmental stud- 
ies revolving funds, No.060, Yunker, M.B.; Drinnan, R.W. 
(Dobrocky Seatech Ltd. Sidney, British Columbia 
(Canada)). Jan 1987. 182p. Infopall, Bay 105, 4116 - 64th. 
Ave., S.E., Calgary, Alta., Canada T2C 2B3; $22.00 CAN. 
A sediment grab sample collection and analysis program has 
been carried out at two east coast rig sites, (West Venture and 
South Des Barres) to monitor the characteristics, behaviour, and 
fate of hydrocarbons introduced into the benthic environment by 
the use of oil-based drilling muds. This report describes the meth- 
ods used for extraction and gas chromatographic analysis of aliphat- 
ic and aromatic hydrocarbon content. The field studies were com- 
pared to a computer model which simulated the dispersion and fate 
of the cuttings. The model agreed with field results which estimat- 
ed the size of the cuttings mound for both well sites. The model 
also compared with results at the South De Barres well in predict- 
ing the direction of travel and the total hydrocarbon concentration 
in the sediments. However, while the general direction of dispersal 
at the West Venture well was correctly predicted by the model, the 
total hydrocarbon concentration was under-estimated. Mixing and/ 
or burial of the oiled cuttings with natural sediments was likely the 
main reason for the discrepancy. A sensitivity analysis was under- 
taken for both sites to identify the consequences of uncertainties in 
the input data. The results point to a lack of quantitative descrip- 
tion of the particle-size distribution of the discharged material as a 
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principal source of the uncertainty in prediction. The results sug- 
gest that oil-based drilling muds formulated with mineral oil re- 
duced in aromatic hydrocarbons, combined with significant contri- 
butions of PAH from the formation hydrocarbons during the actual 
drilling processes. If this is the case, the final toxicity of the cut- 
tings may be dependent on the individual well and even on the for- 
mation being drilled. 


25785 (DS—8702) Options for treatment and disposal of 
oil-based mud cuttings in the Canadian Arctic. Environmental 
studies revolving funds, No.063. Drinnan, R.W.; Yunker, M.; 
Gillam, A.; Charchuk, N.; Alers, R.; Davies, S.R.H. (Do- 
brocky Seatech Ltd., Sidney, British Columbia (Canada); 
Technifluida, Calgary, Alberta (Canada)). Feb 1987. 185p. 
Infopall, Bay 105° 41 4116 - 64th. Ave., S.E., Calgary, Alta., 
Canada T2C 2B3; $22.50 CAN. 

Routine solids control equipment, plus 24 additional treat- 
ment systems, were considered and the consequences of offshore 
disposal, onshore disposal, and incineration were evaluated for 
each. The emphasis of the report is on presenting information to 
assist in decision-making by operators and regulatory agencies. 
Background information on the physical environment, on the envi- 
ronmental effects of oil-contaminated cutting, and on cuttings 
cleaning technology, was reviewed and used as a basis for develop- 
ing matrices to enable operators to evaluate the engineering, envi- 
ronmental and financial consequences when choosing a treatment 
system and method of disposal. 25 refs., 2 figs. 


25786 (ER/C—8701) Oil motion during lead closure. En- 
vironmental studies revolving funds, No.053. MacNeill, M.R.; 
Goodman, R.H. (Esso Resources Canada Ltd., Calgary, Al- 
berta. Research Dept.). Jan 1987. 18p. Infopall, Bay 105, 
4116 - 64th. Ave., S.E., Calgary, Alta., Canada T2C 2B3; 
$15.50 CAN. 

In the unlikely event of an oil spill occurring in Arctic water 
during the spring break-up season, oil may appear in the leads be- 
tween ice floes. To develop suitable mitigation tools for this situa- 
tion, it is essential to know where the oil will move, that is, its fate. 
This paper reports data on the motion and fate of oil as leads close. 
The oil used was typical Arctic oil, Adgo, a relatively heavy crude. 
This paper describes the experimental apparatus and the data col- 
lected during four tests. The closure rate of the leads was varied 
over a range of 0 to 12 cm/s and the amount of oil that remained 
on the surface within the closed lead and under the water was 
measured as a function of closure rate. Results of these tests give a 
clearer understanding of how oil will react when natural leads close 
and improve our capability of handling oil in such situations. 5 
refs., 3 figs., 2 tabs. 


25787 (ER/C—8702) In situ burning of oil in experimen- 

tal ice leads. Environmental studies revolving funds, No.064 

Brown, H.M.; Goodman, R.H. Resources Canada 

Ltd., Calgary, Alberta. Research Dept.). Feb 1987. 33p. In- 

fopall, Bay 105, 4116 - 64th. Ave., S.E., Calgary, Allta., 
Canada T2C 2B3; $16.00 CAN. 

Oil-spill cleanup in Arctic waters poses unique problems be- 
cause of the presence of ice and the remoteness of potential spill 
sites. This work investigates the removal by burning of spilled oil in 
leads. Twenty-five burns of weathered Norman Wells crude were 
carried out under varying wind conditions in leads cut in an ice 
sheet. It was found that burning efficiencies of up to 90% were 
possible if moderate winds (similar to average Beaufort winds) 
herded the oil into long narrow leads. For leads of other geome- 
tries with similar winds, efficiencies might be as low as 70%. Winds 
of up to 4 m/s across a narrow lead caused no oil herding and re- 
sulted in low efficiency burns. Brash ice impeded wind herding of 
the oil and resulted in lower burning efficiencies. Wind herded oil 
could be ignited at either the upwind or downwind edge with simi- 
lar burning results. Weathering of oil of up to 20% did not signifi- 
cantly affect the burn efficiency in moderate winds. 6 refs., 3 tabs., 
9 figs. 
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25788 (HC—8702) Spills-of-opportunity research. Envi- 
ronmental studies revolving funds, No.069. (Hatfield Consult- 
ants Ltd., West Vancouver, British Columbia (Canada)). 
Feb 1987. 133p. Infopall, Bay 105, 4116 - 64th. Ave., S.E., 
Calgary, Alta., Canada T2C 2B3; $20.50 CAN. 

This report presents studies to provide investigation of spills- 
of-opportunity (accidental oil spills). The recommended studies are 
based on following spilled oil from its point of release through to 
its subsequent fate and behaviour, on its biological effects, and on 
to the steps taken to control and remove it. Evaluation of counter- 
measures are recommended because such work has largely been ex- 
cluded from previous spills-of-opportunity proposals. The fate and 
behaviour studies include examining the advection and spreading, 
stranding, natural dispersion, and sedimentation of the spilled oil, as 
well as its properties and composition. The biological studies in- 
volve an assessment of the effects of oil on intertidal, subtidal, and 
pelagic environments, as well as on bird populations, and marine 
mammals. The recommended countermeasures are containment, 
physical recovery, chemical dipersion, temporary storage, tranfer, 
ultimate disposal, and in-situ burning. Organization of these studies 
is proposed according to objectives, rationale, location, timing, 
methodology, requirements, costs, and success potential. 56 refs., 11 
figs., 3 tabs. 


25789 (INRS/RQ—8711) Prototype, mesoscale simulator 
for the study of oil weathering under severe conditions. Envi- 
ronmental studies research finds, No. 086. (Institut National 
de la Recherche Scientifique, Rimouski, Quebec (Canada)). 
Nov 1987. 55p. (CE—01069). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa Ont., 
Canada K1A 0G1; $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

This report provides full technical description of the proto- 
type, mesoscale simulator and describes the results of three long- 
term weathering experiments conducted in 1986 and 1987 using 
chemically dispersed crude oil. The stability of oil dispersions at 
near- or sub-zero temperatures, and the relative role of evaporation 
and biodegradation in weathering of surface emulsions and water 
column oil is examined. The results from these experiments high- 
light some features about the long-term fate of dispersed oil under 
these particular experimental conditions of low temperature. 28 
refs., 16 figs., 7 tabs. 


25790 (LGL—8708) Monitoring the long-term fate and 
effects of spilled oil in an Arctic marine subtidal environment. 
Environmental studies research funds, No.075. Cross, W.E.; 
Humphrey, B. (LGL Ltd. Environmental Research Associ- 
ates, King City, Ontario (Canada)). Aug 1987. 130p. Info- 
pall, Bay 105, 4116 - 64th. Ave. S.E., Calgary, Allta., 
Canada T2C 2B3; $20.00 CAN. 

This study is a continuation of the Baffin Island Oil Spill 
(BIOS) project, during which oil was experimentally released 
during 1981 in nearshore waters at Cape Hatt, northern Baffin 
Island. The objectives are to monitor the fate and effects of the oil 
in subtidal sediments four years after the oil release. To accomplish 
these objectives, data collected during 1985 in two of the BIOS 
study bays (surface oil release and reference) have been analyzed 
together with corresponding data collected during 1981-1983 (in- 
cluding pre- and post-spill sampling periods). This study tests the 
predictions of increased oiling of sediments and effects on deposit- 
feeding benthos, elucidates whether the observed short-term biolog- 
ical effects improved, persisted, or worsened, and allows the oppor- 
tunity of detecting possible long-term delayed effects that were not 
apparent in the second post-spill year. 60 refs. 29 figs., 19 tabs. 


25791 (NE—8703) Monitoring a sump containing drilling 
mud with a high salt content. Environmental studies revolving 
funds, No.066. Nenniger, R.D. (Nenniger Engineering, Inc., 
Calgary, Alberta (Canada)). Mar 1987. 53p. Infopall, Bay 
105, 4116 - 64th. Ave., S.E., Calgary, Alta., Canada T2C 
2B3; $17.00 CAN. 

There is concern that buried sumps containing saltwater 
drilling fluids in the Northwest Territories may not remain suffi- 
ciently frozen to prevent contamination of the surrounding environ- 
ment due to freezing point depression by the salt and disturbance of 
the permafrost. To address this concern, a study was initiated to 
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monitor a buried salty sump located at the Twee Lake M-47 well- 
site. Fixed-frequency, electromagnetic (EM) surveys were used to 
locate areas of high conductivity which, in turn, indicated areas of 
potential salt seepage and thawed sump fluids. The use of EM sur- 
veys for detection of salt in permafrost areas had not been previ- 
ously documented. Theoretical claculations were performed to de- 
termine the expected conductivity reading at surface if the sump 
fluids were thawed. Actual conductivity measurements were well 
below the predicted values, even in the summer. Thus the sump 
fluids must be at least partially frozen. In conclusion, it is recom- 
mended that salty drilling fluids that are to be contained on site in a 
permafrost region should be diluted as much as practical with 
freshwater to minimize freezing point depression. Salty drilling 
fluids should not be isolated in a separate sump since they are less 
likely to remain frozen and may not be capable of supporting a 
sump cap. Furthermore, sumps should be designed so that drilling 
fluids lie below the active surface layer. A further barrier to thaw- 
ing of the saltwater fluid might be provided by sealing the drilling 
fluids with a freshwater layer before the sump is backfilled. 8 refs., 
17 figs. 


25792 (NSRFC—8709) Microbial degradation of hydro- 
carbon mixtures in a marine sediment under different temper- 
ature regimes. Environmental studies research funds, No. 083. 
Thorpe, J.W.; Hellenbrand, K.E. (Nova Scotia Research 
Foundation Corporation, Dartmouth (Canada)). Sep 1987. 
78p. (CE—01070). Infopall, Bay 105, 4116 - 64th. Ave., 
S.E., Calgary, Alta., Canada T2C 2B3; $20.00 CAN. 

A laboratory study measured over 11 months the rate of 
degradation of three hydrocarbon mixtures under simulated condi- 
tions of a marine sediment at temperatures of 15/sup 0/, 10/sup 0/, 
and 5/sup 0/C. The aim was to predict from the results rates of 
degradation that may be expected at temperatures below 5/sup 0/ 
C. Low concentrations (1-3%) of the three hydrocarbons were 
mixed with sand and these samples were incorporated into sediment 
in which a flow of sea-water was maintained comparable to that of 
interstitial water in a sublittoral sediment influenced. by moderate 
waves. Total counts of aerobic bacteria in the hydrocarbon-contain- 
ing sediment remained high throughout. Changes in the three hy- 
drocarbon mixtures resulting from biodegradation were determined 
using solvent extraction and analysis by capillary gas chromatogra- 
phy. Under the experimental conditions chosen was a significant 
leaching of the more-volatile water-soluble hydrocarbons from the 
crude oil and particularly from the condensate. From the biodegra- 
dation rates the Q/sub 10/ value (change in rate per 10/sup 0/C 
change in temperature) for crude oil was estimated to be 3.1 which 
is in excellent agreement with other published data. Daily biodegra- 
dation rates for crude oil at 0/sup 0/ and -5/sup 0/C are estimated 
to be 8.4 and 4.2 mg/m/sup 2/, respectively. In reality these rates 
are likely to be even lower. 4 figs., 18 tabs., 19 refs. 


25793 (NSTU/CIFT—8709) Tainting of finfish by petro- 
leum hydrocarbons. Environmental studies research finds, No. 
080. Ernst, R.J.; Ratnayake, W.M.N.; Ackman, R.G.; Tid- 
marsh, W.G. (Nova Scotia Technical Univ., Halifax 
(Canada). Canadian Inst. of Fisheries Technology; Martec 
Ltd., Halifax, Nova Scotia (Canada)). Sep 1987. 150p. 
(CE—01068). Infopall, Bay 105, 4116 - 64th. Ave., S.E., 
Calgary, Alta., Canada T2C 2B3; $20.00 CAN. 

This study seeks to establish a basis for assessing taint in a 
representative commercial species in relation to the occurrence and 
persistence of soluble petroleum hydrocarbons. The study intensi- 
fies the threshold concentrations of a water-soluble fraction of four 
different oils that cause a taint in Atlantic cod. The length of time 
for a taint to disappear (depurate) after exposure is determined. The 
effects of long-term exposure (bioaccumulation) at less than thresh- 
old concentrations is assessed. The hydrocarbon levels in fish flesh 
of tainted cod is measured. The study was carried out on a labora- 
tory scale using Brent, Amauligak, Hibernia crude oils, and Conoco 
base oil. 38 figs., 32 tabs., 34 refs. 
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25794 (NWT—8702) Summary of conclusions of the 
Mackenzie Environmental Energy Project. (Northwest Terri- 
tories, Yellowknife (Canada)). Feb 1987. 41p. (MICRO- 
LOG—88-00272). Northwest Territories. Dept. of Renew- 
able Resources, P.O. Box 1320, Yellowknife, N.W.T., 
Canada X1A 2L9; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

The Mackenzie Environmental Monitoring Project (MEMP) 
addressed a number of environmental issues that are of concern to 
the residents of the Mackenzie Valley from Fort Norman north, the 
Mackenzie Delta and the Beaufort Peninsula. MEMP was designed 
because of the concerns that oil-and-gas related development activi- 
ty in the Beaufort Sea, Mackenzie Delta, and Mackenzie Valley re- 
gions would have negative environmental impacts. It was recog- 
nized that there was a need for environmental research, and moni- 
toring programs that would be tied to the present and future explo- 
ration and development plans for the region. MEMP was set up to 
identify the research and monitoring needs, and to come up with a 
monitoring/research program that was useful and practical, and 
flexible enough to respond to changes in the development plans. 
This summary of the MEMP Report was produced in order to 
make the MEMP conclusions more understandable and more acces- 
sible to the general public. The summaries are presented as a series 
of 25 possible problems, in the areas of air, water, and landscape 
quality, and population, harvests, and quality of wildlife. Under the 
description of each problem are listed the reasons why the problem 
was predicted, conclusions, and recommendations. Contains glossa- 
ry. 1 fig. 


25795 (RER—8702) Field research spills to investigate 
the physical and chemical fate of oil in pack ice. Environmen- 
tal studies revolving funds, No.062. (Ross (S.L.) Environ- 
mental Research Ltd., Ottawa, Ontario (Canada); Dickins 
(D.F.) Associates Ltd., Vancouver, British Columbia 
(Canada)). Feb 1987. 123p. Infopall, Bay 105, 4116 - 64th. 
Ave., S.E., Calgary, Alta., Canada T2C 2B3; $25.00 CAN. 

Three experimental crude oil spills, of 1 m/sup 3/ each were 
carried out in pack ice offshore of Cape Breton Island. Ice condi- 
tions for the spills ranged from 6/10 dynamic open pack ice to 9+/ 
10 pack ice in a state of moderate compression. Oil spreading was 
dramatically reduced compared with that on open water; simple ice 
concentration and oil viscosity correction factors to Fay’s (1969) 
spreading equations adequately model the results. Evaporation of 
the oil and subsequent property changes were well predicted using 
the evaporative exposure technique of Stiver and Mackay (1983). 
No water-in-oil emulsification was observed, even in extremely dy- 
namic conditions. The rocking action of ice floes in a swell did 
result in temporary natural dispersion of oil near floe edges. Only 
minor oiling of floes was observed; the significant oil/ice interac- 
tion was with brash and slush ice between floes. No pumping of oil 
between converging ice floes occurred. In-situ burning of oil con- 
tained by brash in high pack ice concentrations proved to be effec- 
tive contermeasure; nothing seemed feasible for the oil in lower 
concentration, dynamic pack ice conditions. 30 refs., 8 tabs., 56 figs. 


25796 (RER—8705) The development of a Canadian oil- 
spill countermeasures training program. Environmental stud- 
ies research funds, No.079. Potter, S.G.; Ross, S.L.; Oddy, 
L.C. (Ross (S.L.) tye ea Research Ltd., Ottawa, 


Ontario (Canada); Oddy (L.C.) Trainin Design Ltd., 
Ottawa, Ontario (Canada)). May 1987. . Infopall, Bay 
105, 4116 - 64th. Ave., S.E., Calgary, Alta., Canada T2C 
2B3; $23.00 CAN. 

This report is divided into four distinct phases. The first 
phase indentifies the exact training needs for the Canadian offshore 
oil industry in terms of spills of concern, personnel to be trained, 
and specific subjects of that training. The second phase involves the 
evaluation of numerous existing courses in Canada and in other 
countries in order to identify which courses satisfy the training 
needs identified in the first phase and to determine which, if any, 
are suitable for inclusion in the proposed Canadian Oil Spill Train- 
ing Programme. The third phase involves the development of a de- 
tailed curriculum for the programme, which includes appropriate 
courses currently available in Canada and elsewhere, supplemented 
by newly developed courses to fill deficiencies. Detailed course 
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outlines for each new course are provided. The final phase provides 
a summary and recommendations on programme implementation, 
course delivery, and other future requirements. 


25797 (RER—8707) Drop size and dispersant effective- 
ness: small scale laboratory testing. Environmental studies re- 
search funds, No.082. Belore, R.; Mackay, D. (Ross (S.L.) 
Environmental Research Ltd., Ottawa, Ontario (Canada)). 
Jul 1987. 36p. Infopall, Bay 105, 4116 - 64th. Ave., S.E., 
Calgary, Alta., Canada T2C 2B3; $16.05 CAN. 

The objective was to evaluate the validity of a mathematical 
model developed by D. Mackay concerning the prediction of the 
effectiveness of oil spill dispersants. The model predicts the likely 
effectiveness of a dispersant using the mean dispersant drop size 
and the oil slick’s thickness distribution based on two dispersion re- 
gimes: dispersant performance-limited and access-limited regimes. A 
small-scale laboratory test was developed to test the theory. The 
important components of the test included a system for applying 
dispersant of ultra-uniform drop size, the ability to generate oil 
slicks of uniform thickness, and the establishment of the appropriate 
dispersant dosage and mixing energy. Tests were carried out with 
three dispersants and four crude oils. The test results did not sup- 
port the simple performance-access theory of dispersant effective- 
ness. A access-limited dispersion regime was not clearly evident for 
oil slicks as thin as 200 microns with dispersant drops ranging from 
300 to 1100 microns in idameter. 7 refs., 12 figs., 4 tabs. 
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25798 (MEM/P—8709) Manitoba petroleum royalty and 

tax information. (Manitoba Dept. of Energy and Mines, 
Winnipes (Canada). Petroleum Div.). [1987]. 40p. (MICRO- 
LOG—87-06524). Petroleum Division, Manitoba Energy 
and Mines, 555 - 330 Graham Ave., Winnipeg, Man., 
Canada R3C 4E3; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

This booklet provides a general overview of the petroleum 
royalty and tax structure, and incentive programs, currently operat- 
ing in Manitoba. Graphic and tabular data are presented. In 1987 a 
new Manitoba Drilling incentive program was developed to en- 
courage operators to drill for oil in Manitoba. Operators are pro- 
vided with royalty/tax free “holiday volume” of oil This holiday 
volume is sensitive to oil price and dependent on the well’s loca- 
tion, depth, producing formation and qualifying credits from previ- 
ous dry holes. The program applies to wells drilled on either 
Crown or freehold owned mineral rights. An incentive program 
has also been developed to encourage maximization of oil reserves 
through enhanced oil recovery projects. Eligible projects will be 
granted reduced royalty and tax rates. Both incentive programs are 
designed to provide greater encouragement for new exploratory 
well drilling while also assisting development drilling and ensuing 
maximum oil recovery from existing wells through enhanced recov- 
ery. Also described are the Canadian Exploration and Development 
Incentive Program (paying a third of a company’s eligible expenses 
to an annual spending limit of $10 million) and the resource allow- 
ance (providing oil and gas producers with a deduction in comput- 
ing income equal to 25% of certain resource profits). 15 figs., 4 
tabs. 
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25799 (WIC—RC44) Ultrasonic monitoring of crack ex- 
tension by corrosion fatique in oil pipelines. Macocok, M. 
(Welding Inst. of Canada, Oakville, Ontario (Canada)). 1 
Jun 1981. 28p. (MICROLOG—82-2993). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A O0G1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 
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The Welding Institute of Canada was asked to propose a 
nondestructive method of crack growth monitoring of the longitu- 
dinal seams of oil pipelines, and to apply the technique to a series 
of tests. The program was carried out in the summer and fall of 
1980. This report describes the preliminary experiments, the devel- 
opment of the ultrasonic scanner, and the pressure cycling on one 
vessel with a stress corrosion crack. It also describes some metal- 
lography carried out after the pressure cycling was terminated. 
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25800 (ORF—780331) Diesel fuel emulsification for 
emission reduction from underground vehicles. Phase 1. Final 
report. Lawson, A.; Last, A.J.; Piett, M.J. (Ontario Re- 
search Foundation, Sheridan Park (Canada)). 31 Mar 1978. 
142p. (MICROLOG—80-0230). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A O0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

The primary objective of this study was to examine the feasi- 
bility of applying diesel/water emulsified fuels to an engine, derated 
for underground use, as a technique for reducing underground ex- 
haust emission, specifically NO/sub x/ and particulates. The engine 
selected for study was a Detroit Diesel 8V 71N direct injection 
(DD two-strocke-cycle engine equipped with injectors. Both water/ 
fuel emulsions applied via the injectors, and water induction via the 
combustion air inlet were investigated as techniques for reducing 
exhaust emission. Both water/fuel emulsions applied via the injec- 
tors, and water induction via the combustion air inlet were investi- 
gated as techniques for reducing exhaust emissions. Both techniques 
reduced NO emissions by up to 60%. Water/fuel emulsions offered 
the added advantage that carbon black emissions were also reduced 
to negligibly small amounts, but with the penalty of greatly in- 
cresed CO and hydrocarbon emissions. Water induction techniques 
also reduce NO emissions significantly (50-60%) but do not increase 
CO and hydrocarbon emissions to the same extend as do emulsified 
fuels. The relative potential of both techniques as emission control 
devies depend on the ability of a catalytic converter to control the 
increase CO and hydrocarbon emissions produced. Further study is 
required in this area. 
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25801 Petroleum storage site designed for supportability. 
Foster, H.E.; Barnett, R. (U.S. Dept. of Energy, Washing- 
ton, DC (USA)). pp 50-53 of Proceedings of the annual reli- 
ability and maintainability symposium. Piscataway, NJ; 
IEEE Service Center (1986). (CONF-8601101—). 

From Annual reliability and maintainability symposium; Las 
Vegas, NV, USA (28 Jan 1986). 

The approach used to design a 140-million-barrel crude oil 
storage facility was to consider Reliability, Availability and Main- 
tainability (RAM) characteristics and integrate the development of 
the logistic support system with the design effort. This offered the 
opportunity to tailor both the design and the support system for op- 
timum availability and lower life cycle costs of ownership. 
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25802 (LU/GM—JO123) The prediction of gas turbine 
combustor performance due to changes in fuels. 2: carbon for- 
mation. Odgers, J.; Kretschmer, D. (Laval Univ., Quebec 
City (Canada). Dept. de Genie Mecanique). Oct 1983. 31p. 
(CE—01009). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report attempts to predict the effects of various fuels 
upon carbon/smoke to be found in the exhaust of gas turbines. The 
measurement and prediction of exhaust carbon (smoke) presents one 
of the most challenging problems to the combustion engineer. In 
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this work since the only measurement technique available is the 
SAE Smoke Number, specific attention is given as to how predic- 
tions might be effected, both in general and with specific reference 
to fuel composition. This report demonstrates the disadvantages of 
the Smoke Number method. The assumption is generally made that 
soot particles for gas turbines remain relatively constant, but there 
is little substantiating evidence. If an accurate prediction technique 
is ever to be developed more attention must be paid to experiment. 
Some form of gravimetric technique would be better than any of 
the light obscuration or absorption or reflection techniques where 
particle size is a large factor in determining the apparent carbon 
content. Turning to the specific combustor, there is no obvious ex- 
planation for the decrease in carbon content between the 50% 
power and 100% power condition, aside from experimental repro- 
ducibility/repeatability. The prediction technique used here cannot 
cater for effects of combustor geometry. A possible technique 
would be to divide the combustor into two arbitrary zones, one for 
carbon formation, the other for carbon destruction. Such a tech- 
nique will require more data pertinent to the combustion mecha- 
nisms than exists at present. 4 refs., 10 figs., 10 tabs. 


25803 (LU/GM—JO124) The prediction of gas turbine 
combustor performance due to changes in fuel. 3: base-line for 
wall temperatures. Odgers, J.; Kretschner, D. (Laval Univ., 
Quebec City (Canada). Dept. de Genie Mecanique). Oct 
1983. 1lp. (CE—01007). CANMET/TID, Energy, Mines 
and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34 CAN per page, $3.40 CAN mini- 
mum. 
This report is the third of a series of reports predicting the 
effects of alternative fuels upon the combustion performance, 
within a gas turbine combuster. It gives the results for the evalua- 
tion of the base-line run in view of the prediction of fuel influence 
on wall temperatures. Evaluation of base-line data and a summary 
of the mathematical model are given. It has to be recognized that 
the absolute values of gas temperature and cooling temperatures as 
given by the model are quite doubtful, however lack of data pre- 
cludes a betteer evaluation and, of course, since only a comparison 
between different fuels is sought, they should be quite adequate. 4 
refs., 5 tabs. . 


25804 (LU/GM—JO125) The prediction of gas turbine 
combustor performance due to changes in fuels. 4: oxides of 
nitrogen. Odgers, J.; Kretschmer, D. (Laval Univ., Quebec 
City (Canada). Dept. de Genie Mecanique). Nov 1983. 13p. 
(CE—01010). CANMET/TID, Energy, Mines and Re- 
sources 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34 CAN per page, $3.40 CAN minimum. 

A series of reports have been written predicting the effects 
of alternative fuels upon the combustion performance within a gas 
turbine combuster. This, the fourth report of the series, is con- 
cerned with the prediction of the oxides of nitrogen to be found in 
the exhaust at the various operating conditions. Prediction is done 
both by a graphical technique set out by Kretschmer and Odgers 
(1973), and by an equation developed by Odgers (1979). As far as 
the fuel analysis data indicate, the fuel nitrogen content is negligible 
and the formation of NO, NO/sub x/ from this source is not con- 
sidered. Because the prompt NO/sub x/ is small, it is not consid- 
ered separately and is included in the NO/sub x/ prediction. To 
date, no prediction technique is available to separate NO from NO/ 
sub 2/ since the amounts of each appear to be very much a func- 
tion of combustor geometry. Hence, for the purposes of this report, 
only NO/sub x/ is considered. 3 refs., 2 tabs., 5 figs. 


25805 (LU/GM—JO126) The prediction of gas turbine 
combuster performance due to changes in fuels. 5: fuel test- 
ing. Odgers, J.; Ouzilleau, A.; Ouellet, A. (Laval Univ., 
Quebec City (Canada). Dept. de Genie Mecanique). Dec 
1983. 15p. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34 CAN per page, $3.40 CAN minimum. 

A series of reports have been written predicting the effects 
of alternative fuels upon the combustion performance within a gas 
turbine combustor. This, the fifth report in the series, describes tests 
carried out on a sample of RJ-6 fuel provided by Pratt & Whitney, 
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Canada. The tests were necessitated by the absence of the experi- 
mental data required for prediction purposes. 4 figs., 4 tabs. 


25806 (LU/GM—JO129) The prediction gas turbine 
combustor performance due to changes in fuels. 6: combina- 
tion efficiency and pollutants. Odgers, J.; Kretschmer, D. 
(Laval Univ., Quebec City (Canada). Dept. de Genie Me- 
canique). Feb 1984. 39p. (CE—01012). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per page, 
$3.40 CAN minimum. 

A series of reports have been written predicting the effects 
of alternative fuels upon the combustion performance within a gas 
turbine combustor. This, the sixth report in the series, describes at- 
tempts to predict combustion efficiency, carbon monoxide and un- 
burnt hydrocarbons at the combustor exhaust. 16 refs., 10 figs., 13 
tabs. 


25807 (LU/GM—JO129) The prediction of gas turbine 
combustor performance due to changes in fuels. 1: basic data. 
Odgers, J.; Kretschmer, D. (Laval Univ., Quebec City 
(Canada). Dept. de Genie Mecanique). Aug 1983. 24p. 
(CE—01011). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The main objective of this project was to explore the effects 
of hydrocarbon types upon combustion within a gas turbine com- 
bustor. Earlier work, largely based upon the scant information 
available from literature, has given rise to a number of promising 
prediction techniques; however there has, as yet, been little oppor- 
tunity to verify their accuracy. Pratt & Whitney Canada are cur- 
rently investigating the effects of alternative fuels within the PT6A- 
65 engine. A series of reports have been written predicting the ef- 
fects of those fuels upon the combustion performance. This, the 
first report of the series, describes the basic data related to the 
mathematical modeling of the combustion process, the nominal op- 
erating conditions of the PT6A-65 combustor, and properties of the 
fuels used. 4 refs., 2 figs., 14 tabs. 


(LU/GM—JO133) The prediction of gas turbine 
combustor performance due to changes in fuels. 8: the ignition 
process. Odgers, J.; Kretschmer, D. (Laval Univ., Quebec 

Dept. de Genie Mecanique). May 1984. 40p. 


City (Canada). 

(CE—01013). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34 CAN per page, $3.40 CAN minimum. 

A series of reports have been written predicting the effects 
of alternative fuel upon the combustion performance within a gas 
turbine combustor. This, the eighth report in the series, describes 
attempts to predict the ignition behaviour of aircraft engine com- 
bustors. Within a gas turbine combustion chamber the light-up pro- 
cedure is generally recognised (for liquid fuels) as proceding in 
three stages: the formation of a flame kernel containing sufficient 
air/fuel mixture to be capable of sustained life; the transfer of this 
kernel to a region within the primary zone where conditions of air/ 
fuel vapor are satisfactory for the flame to develop within the com- 
bustor; and the spread of this flame throughout the entire combus- 
tion system. This description has been verified experimentally using 
high-speed cine techniques and by other techniques. What the re- 
sults demonstrate is the extremely complex interplay of simultane- 
ous heat and mass transfer with and without chemical reaction. At- 
tempts were made to correlate experimental with published or theo- 
retical data. None of the correlations tested showed a very satisfac- 
tory result. This report has indicated the difficulties of ignition per- 
formance correlation and some of the reasons why the difficulties 
exist. There is a very strong need for the adoption to be estab- 
lished. 12 refs., 8 figs., 6 tabs. 


25809 (NAL-TM—561) Measurement data processing 
system based on personal computer. For scramjet combustion 
test. Kudo, Kenji; Komuro, Tomoyuki; Murakami, Atsuo. 
(National Aerospace Lab., Chofu, Tokyo (Japan)). Dec 
1986. 26p. (In Japanese). NTIS (US Sales Only), PC A03. 
Order Number DE88751807/JAW. 

A data processing component incorporating a personal com- 
puter based measurement system is developed to provide a high-re- 
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liability, high-accuracy automatized system that can serve effective- 
ly for the scramjet combustion test. A new equipment for control- 
ling the operation component of the combustion test apparatus is 
also produced. The software for the data processing component in- 
cludes an A/D conversion program, physical quantities conversion 
program and performance calculation program. This makes it possi- 
ble to perform the sampling of experimental data and the primary 
processing of them immediately in laboratory. A large-type com- 
puter has to be used for the secondary processing of the data, as in 
the case of the conventional system, the new component can send 
and receive them on-line. (19 figs, 5 tabs, 6 refs) 


25810 (OU/ME—EP-84031) A study of wide boiling 
range fuel-engine interaction. Volume 1: engine performance 
and combustion monitor tests. Final report. (Ottawa Univ., 
Ontario (Canada). Dept. of Mechanical Engineering). Sep 
1984. 199p. (CE—01015). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This report is directed at understanding the effects off-speci- 
fication diesel fuels may have on the Canadian Forces AVGP- 
GM6V53T engine. A program was structured, involving not only 
engine-fuels testing but also indicated performance, combustion 
monitoring, and thermodynamic and multidimensional modeling. 
For the engine test program, systems were developed to meet the 
required precision, repeatablility and volume of data collection. Ap- 
proximately ten million samples of data were collected and ana- 
lyzed for each fuel tested. Performance curves are presented, along 
with fuel-to-fuel comparison plots of each parameter. To under- 
stand the engine-fuel behaviour, the most informative presentation 
format was found to be parameter maps contoured over the com- 
plete operating range of the engine. Concern exists over the com- 
patibility of the off-specification fuels due to very large operating 
ranges of the engine. The problems are rooted in the early combus- 
tion period and an easy solution is not to be expected. This combus- 
tion behaviour could result in premature component failure and it is 
advised that controlled durability and transient duty cycle tests be 
performed before implementing any extensive field use of these 
fuels. However, brake characteristic performances from these off- 
specification fuels were equal to and better than the reference diesel 
fuel. 2 refs., 98 figs., 11 tabs. 
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25811 (ERCB/C—ST87-35) Alberta reserves of gas: com- 
plete listing. 5 Vol. (Energy Resources Conservation Board, 
Calgary, Alberta (Canada)). Dec 1986. 732p. Energy Re- 
sources Conservation Board, 640-Sth Ave. SW, Calgary, 
Alta., Canada T2P 3G4; $100.00 CAN. 

This report provides gas reserve data in tabular numerical 
form on an individual-pool basis for all non-confidential gas and oil 
pools in Alberta. Such data could assist explorationists, and will 
permit comparing Energy Resources Conservation Board and in- 
dustry data with a view to improving available reserves informa- 
tion. Data include reservoir characteristics, production figures and 
other information of economic relevance, gas components, and drill 
data. The information, which pertains to 19,893 pools, is provided 
in five volumes. Data on confidential reserves totalling some 8 bil- 
lion cubic meters in 104 pools are not included. 
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REFER ALSO TO CITATION(S) 25758, 25759, 25760, 25828, 26190, 26708, 
26959 
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REFER ALSO TO CITATION(S) 25764, 25765 


25812 (ERCB/C—D87/18) Union Pacific Resources Inc. 
special gas well spacing, Ferrybank area. Decision D87-18. 
(Energy Resources Conservation Board, Calgary, Alberta 
(Canada)). 20 Nov 1987. lip. (CE—01049). Energy Re- 
sources Conservation Board, 640-5th Ave. SW, Calgary, 
Alta., Canada T2P 3G4; $5.00 CAN. 

This report is a decision by the Board for three applications 
by Union Pacific Resources Inc. for an order establishing three 
fractional sections as special drilling spacing units for the produc- 
tion of gas from all zones. An intervention was submitted by Pan- 
Canadian Petroleum Ltd., which is a major holder of fractional and 
full sections adjacent to those of Union Pacific, stating serious res- 
ervations about the proposed maximum rate based on an absolute 
open flow (AOF) test, the rights of owners of adjacent acreage and 
the lack of promotion of the efficient development of provincial re- 
sources. The Board denied the application because Union Pacific 
did not provide evidence which would clearly satisfy the possible 
criteria for approval and also because the fractional sections in 
question were too samll. 


25813 (ERCB/C—D8719) Shell Canada Limited solution 
gas processing plant and central oil battery, Manyberies 
Field. Decision D8719. (Energy Resources Conservation 
Board, Calgary, Alberta (Canada)). 15 Jan 1988. 9p. (CE— 
01080). Energy Resources Conservation Board, 640-5th 
Ave. SW, Calgary, Alta., Canada T2P 3G4; $5.00 CAN. 

Presented are the results of an application and hearing for 
Shell Canada Limited to construct and operate a central multi-well 
oil battery and a sweet solution gas processing plant in the Many- 
berries Field of Alberta, with the gas processing plant designed to 
process currently flared sweet solution gas, to be sold as gas and 
liquid petroleum gases. The issues being addressed were considered 
to be early conservation of solution gas, the need for the plant, and 
the plant size and location. The main intervenor was Petro-West 
Engineering Ltd. which had begun constructing portions of an ear- 
lier approved gas gathering system in the same area in September 
1985, which had run into financial difficulties, Petro-West consider- 
ing that they had prior rights in the area and there was no need for 
two plants. Discussion centered around the time needed to finish 
the Petro-West facility as well as the need to obtain the necessary 
permits, and the speed with which Shell Canada Ltd. could finish 
its facility. Shell Canada Ltd.'s application was approved, on the 
understanding that Shell would implement conservation of solution 
gas at the earlist possible date. 
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25814 (HE—8607) Thermally coupled pressure swing ad- 
sorption for natural gas conversion to liquid fuels. Final 
report. Keefer, B.G. (Highquest Engineering, Inc., Vancou- 
ver, British Columbia (Canada)). Jul 1986. 100p. (MICRO- 
LOG—87-00605). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
= $0.34 CAN per page, $3.40 minimum; MF $10 

This documents the results obtained from conducting an ini- 
tial assessment of a thermally coupled pressure swing adsorption 
(TCPSA) process for converting natural gas into liquid fuels, with 
experimental attention to the steam reforming step. Work included 
preliminary theoretical modelling, investigation of candidate ad- 
sorbents, and experimental tests of gas separation under steam re- 
forming conditions. Experiments were conducted to measure ad- 
sorbent selectivities directly in a heated gas chromatograph column, 
while successful high temperature steam separation was demonstrat- 
ed using the experimental TCPSA test rig. This report presents the 
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theoretical and experimental methodology and results that indicate 
the feasiblity of separating steam at high temperature from other 
syngas reaction constituents. The experimental results are applied 
within the theoretical framework to indicate physical and perform- 
ance parameters of a projected pilot scale process, and to identify 
areas of risk or uncertainty. 23 figs., 2 tabs. 


25815 (TEMP—AF/8704) Assessment of propane/butane 
mixtures as motor fuel. (Transportation Energy Management 
Program, Downsview, Ontario (Canada)). Apr 1987. 82p. 
(MICROLOG—88-00626). Transportation Energy Manage- 
ment Program (TEMP), Central Building, Rm. 324, Ontario 
Ministry of Transportation and Communications, 1201 
Wilson Ave., Downsview, Ont., Canada M3M 1J8; $N/C; 
MF CANMET/TID, Energy, Mines and _ Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

The feasibility of augmenting the supply of automotive pro- 
pane by the production of a mixed butane-propane automotive fuel, 
also called liquefied petroleum gas (LPG), is examined. Both pro- 
pane and butane supplies are substantially greater than the demand 
in Canada, and the production of propane is likely to increase sub- 
stantially in the period to 1995 and even beyond, with a shortfall in 
the supply for automotive use in the period unlikely. There is no 
urgent need, therefore, to develop a substitute for part of the pro- 
pane use in automotive applications. The domestic supply and 
demand for butane in the future is less certain and depends substan- 
tially upon the strategies adopted by refiners to meet the octane re- 
quirements of gasoline at the reduced lead level of 0.29 g/l in 1987 
and a zero lead level in 1990 to 1992. The net supply of butane will 
therefore not increase substantially in Canada, and thus no case can 
be substantiated for the development of a new market for automo- 
tive butane at the expense of propane. The price of the mixed bu- 
tanes is currently 118 to 125% of the price of propane on a volu- 
metric basis. No substantial change in the price relationship, which 
would creat a demand for butane addition to propane, is anticipat- 
ed. It would be uneconomical to encourage dual-fuel conversions in 
Canada to make a market for a low-octane butane-propane blend, 
especially since 90% of the current propane fleet has the more eco- 
nomic mono-fuel configuration. 
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REFER ALSO TO CITATION(S) 25758, 25774, 26185, 26190, 26191 


25816 (APUB—E87128/87-C) Gas supply and transpor- 
tation service inquiry. (Alberta Public Utilities Board, Ed- 
monton (Canada); Energy Resources Conservation Board, 
Calgary, Alberta (Canada)). Dec 1987. 48p. (CE—01079). 
Energy Resources Conservation Board, 640-5th Ave. SW, 
Calgary, Alta., Canada T2P 3G4. 

The gas producing and marketing industries in Canada have 
been moving toward a greater market orientation since the October 
31,1985 Agreement among the Governments of Canada, Alberta, 
British Columbia and Saskatchewan on natural gas markets and 
prices. The Public Utilities Board of Alberta and the Energy Re- 
sources Conservation Board were requested to inquire into the basis 
for determining the classes of consumers of natural gas who should 
be protected by contracts for the supply of natural gas that ensure 
long-term security of supply, the terms and conditions of contracts 
that would ensure such long-term security of supply, the availabil- 
ity of transportation service for those consumers who wish to con- 
tract directly with producers and others for supply, and any 
changes that may be required to the terms of access to transmission 
and distribution facilities. The Boards decided that consumers who 
should be protected included those whose dependence on natural 
gas is so fundamental that assurance of supply is always a priority, 
and such a core market should include residential and commercial 
consumers with the long-term committments being for 10-14 years, 
including peak-day requirements in the current year with sufficient 
protective backup. Transportation services should be supplied to 
customers, including those in the core market, although those cus- 
tomers who wish to make their own delivery arrangements may do 
so at their own: cost. Recommendations were directed to the gov- 
ernment, including the length of time required to implement them. 

\ 
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25817 (DOE/EIA—0510) Wellhead purchases by inter- 
state natural gas pipeline companies since the NGPA [Natu- 
ral Gas Policy Act of 1978]: Trends and profiles. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Oil and Gas). 3 Mar 1988. 235p. NTIS, PC All/ 
MF AOl1; 1; GPO Dep. Order Number DE88007149/JAW. 

This publication presents an analysis of the activities of 23 of 
the major interstate natural gas pipeline companies and their re- 
sponses to market developments since 1981 and in particular from 
1984 through 1987. The study discusses how the pipeline companies 
initially sought new sources of supply to satisfy requirements of the 
NGPA and the market, and how they reacted to restructuring of 
the marketplace that resulted from a softening of demand, partial 
deregulation of prices, competition from other energy sources, and 
the developmet of a natural gas surplus. This report is intended to 
be of interest to analysts in the natural gas industry, state and feder- 
al regulatory bodies, Congress, and the general public. 


25818 (ERCB/C—ST87/11) Reservoir performance 
charts: gas pools. (Energy Resources Conservation Board, 
Calgary, alberta (Canada)). Dec 1986. 66lp. Energy Re- 
sources Conservation Board, 640-5th Ave. SW, Calgary, 
Alta., Canada T2P 3G4; $75.00 CAN. 

This publications provides numerical data only, from Janu- 
ary 1972 to December 1986, for 632 Alberta gas pools, some of 
which were not charted previously. The specific data plotted in 
graph form are numbers of wells capable of production, cumulative 
gas injected into the pool, static bottom-hole pressure or virgin 
pressure, cumulative gas production, average daily gas production, 
cumulative marketable gas for sale or reinjection, and cumulative 
water production. The pools included in this publication meet the 
following conditions: initial marketable gas reserves for the pool are 
greater than or equal to 300 x 10/sup 6/m/sup 3/. The pool con- 
tains gas wells which have produced, or which are currently on 
production. In addition, the publication contains an alphabetical, 
page-numbered index and a graph of total Alberta production and 
disposition for 1948-1986 inclusive. 


25819 (MPUB—175/87) Application by ICG Utilities 
(Manitoba) Ltd. for confirmation by an interim ex parte order 
of the Public Utilities Board approving consumer natual gas 
rates flowing from a further agreement with its supplier, 
TransCanada Pipelines Ltd. Order No. 175/87. (Manitoba 
Public Utilities Board, Winnipeg (Canada)). 29 Dec 1987. 
36p. (CE—01048). Manitoba Public Utilities Board, 405 
Broadway Ave., Rm. 1146, Winnipeg, Man., Canada R3C 
3L6; $N/C. 

Decision on an application by the Greater Winnipeg Gas 
Company (the Company) to reduce its gas rates to customers as a 
result of new gas agreements with its supplier, TransCanada Pipe- 
lines Ltd. (TCPL) is presented. An ex parte Order No. 155/87 al- 
lowed the reduced rates, and the hearing subsequently held was to 
hear evidence on the 1987 agreements, toll protection, the reduced 
cost of gas, excess revenue reduction and customer impact of the 
new rates, as well as to provide evidence of the satisfying of condi- 
tions put on the Company by the ex parte order. All conditions 
were satisfied (a finding of producer support from the Alberta Pe- 
troleum Marketing Commission, the approval of the Company's 
Board of Directors, the approval of the Public Utilities Board of 
Manitoba, the approval of the Government of Manitoba, and the 
removal of the motive fuel tax as it applies to natural gas used to 
power TCPL’s compressor stations in Manitoba). The Board con- 
firmed the ex parte Order provided that the Company satisfy the 
Board that its peaking gas supplies are being purchased in the most 
cost efficient manner for this contract year and that Third Party 
Competitive Marketing Programs between TCPL, the Company 
and end users terminate by January 15, 1988. 


25820 (MPUB—176/87) Application by ICG Utilities 
(Manitoba) Ltd. for confirmation of an interim ex parte order 
of the Public Utilities Board approving consumer natural gas 

agreement with its supplier, 
Ltd. Order No. 176/87. (Manitoba 


Public Utilities Board, Winnipeg (Canada)). 29 Dec 1987. 
55p, Manitoba Public Utilities Be Board, 405 Broadway Ave., 
Rm. 1146, Winnipeg, Man., Canada R3C 3L6; $N/C. 
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This Decision is an application by ICG Utilities (Manitoba) 
Ltd. (the Company) to reduce its gas rates, effective November 1, 
1987, due to the Company's new gas pricing agreements with 
TransCanada Pipelines Ltd. (TCPL) resulting from a number of 
credits and discount funds offered by TCPL to the company and 
from an undertaking by the Province of Manitoba to remove the 
Motive Fuel Tax (MFT). Agreements for the reduction were ob- 
tained from the Alberta Petroleum marketing Commission, the 
Company’s Board of Directors, the Public Utilities Board of Mani- 
toba, the Government of Manitoba, and the removal of the motive 
fuel tax. After the production of evidence on the 1987 agreements, 
toll protection, the reduced cost of gas and the overall reduction in 
the cost of gas, and customer impacts, the Board agreed to the re- 
duction in rates, subject to the purchas of peaking supply gas on 
the most cost efficient basis and the removal! of Third Party Com- 
petitive Marketing Programs between TransCanada Pipelines Ltd., 
ICG Utilities (Manitoba) Ltd., and end users by January 15, 1988. 


25821 (NEB—RH-2-87E) National Energy Board reasons 
for decision: Westcoast Transmission Company Limited, ap- 
plication dated 19 December 1986 for new tolls effective 1 
January 1987 and 1 January 1988. (National Energy Board, 
Ottawa, Ontario (Canada)). Nov 1987. 90p. (CE—01062). 
National Energy Board, Regulatory Support Office, 473 Al- 
berta Street, Ottawa, Ont., Canada K1A 0E5; $N/C. 

In December 1986, Westcoast applied to the Board for new 
tolls to be effective for a test year commencing January 1987. The 
Board approved the interim tolls and recommended the Company 
amend its application to cover two test years. Westcoast refiled a 
revised application providing revenue requirements and tolls for 
two test years (1987 and 1988). A public hearing was held in Van- 
couver on March 10, 1987. The Board denied the Company’s appli- 
cation to have the Export Interruptible Sales Toll (EIST) suspend- 
ed or rescinded and directed that the EIST revenues be credited to 
the Company’s overall cost of Service. The Board also directed the 
Company to recalculate its interim tolls to account for EIST reve- 
nues. An additional public hearing was held opening in Vancouver 
on May 26, 1987 and concluding in Ottawa on September 25, 1987. 
Westcoast’s 1987 salary and wage increases were approved but the 
Board reduced the 1988 increases from 5.5% to 4.5%. Westcoast 
will continue to determine its tolls on the basis of a fixed-toll meth- 
odology. In the event the new Westcoast/Northwest Agreements 
are not executed, the Board outlined specifications for the tolls ef- 
fective November 1, 1987. The Board denied the Company's re- 
quested amendments to the force majeure and demand charge 
credit provision. Westcaost’s proposal to increase the interest rate 
on delinquent accounts was denied. The Board accepted the 
Company’s proposal to implement daily prorating by November 1, 
1987. The proposed terms and conditions for export sales were ap- 
proved. Any changes were effective January 1, 1988. 


25822 (NEB—RH-4-87E) National Energy Board reasons 
for decision: Trans Quebec & Maritimes Pipeline Inc. appli- 
cation dated 6 April 1987, as amended, for new tolls effective 
1 January 1987 and 1 January 1988. (National Energy 
Board, Ottawa, Ontario (Canada)). Nov 1987. 49p. (CE— 
01060). National Energy Board, Regulatory Support Office, 
473 Alberta Street, Ottawa, Ont., Canada K1A OE5; $N/C. 

On April 6, 1987, Trans Quebec and Maritimes Pipeline Inc. 
(TQM) applied to the Board for new tolls to be effective January 1, 
1987 and January 1, 1988. The main features of TQM’s application 
included a decrease in depreciation and amortization expense of 
14.12 percent in 1987 and 19.63 percent in 1988, a requested in- 
crease in the Company’s common equity ratio from 25 percent to 
an average of 26.70 percent for 1987 and 28 percent for 1988, and 
an applied-for increase in the rate of return on equity from 13.50 
percent to 14.75 percent for 1987 and 15 percent for 1988. The re- 
sultant tolls would decrease by 4.54 percent in 1987 and by a fur- 
ther 4.85 percent in 1988. The Board reduced operating costs by 
$0.5 million or 7.18 percent for 1987 and $0.6 million or 7.34 per- 
cent for 1988. The Board denied the requests to increase the equity 
component of the capital structure from 25 percent to averages of 
26.70 percent for 1987 and 28 percent for 1988. The Board ap- 
proved rates of return on equity of 13.50 percent for 1987 and 13.75 
percent for 1988. The Board's adjustments to the overall rate of 
return reduced the requested overall revenue requirement by $1.0 
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million for 1987 and by $1.4 million for 1988. The Board reduced 
TQM’s requested monthly toll to $6.4 million for 1987 to $6.0 mil- 
lion for 1988. 


25823 (OEB—870715) In the matter of the Ontario 
Energy Board Act and in the matter of an application by 
1L.C.G. Utilities (Ontario) Ltd. for rates: EBRO 430. Reasons 
for decision. (Ontario Energy Board, Toronto (Canada)). 15 
Jul 1987. 176p. (CE—01074). Ontario Government Publica- 
tions, Publications Services, 880 Bay Street, 5th. Floor, To- 
ronto, Ont., Canada M7A 1N8; $10.00 CAN. 

Reasons for Decision in Phase 1 of the application by ICG 
Utilities (Ontario) Ltd. was for an Order approving or fixing just 
and reasonable rates and other charges for the transportation and 
sale of gas. Phase 1 determined the rate base, the return allowed, 
any revenue deficiency and how that deficiency should be recov- 
ered through interim rate increases. The Application is based on the 
prospective test year ending December 31, 1987, with the projected 
results for the 1987 test year, the 1986 outlook and the actual re- 
sults for 1985. Presented is evidence, together with other support- 
ing evidence and prefiled testimony, including the nature and histo- 
ry of the utility, a general economic outlook, the budgeting meth- 
odology and cost control, marketing efforts, utility income rate 
base, capitalization and rate of return, revenue deficiency and 
method of recovery, and cogeneration efforts, particularly ICG 
contract carriage arrangements. One active intervenor was the In- 
dustrial Gas Users’ Association. The Board directed ICG to submit 
a draft Order with rate schedules for approval as well as draft no- 
tices to customers. 


25824 (OEB—EBO134) Report of the Board in the 
matter of the Ontario Energy Board Act and in the matter of 
a review by the Ontario Energy Board of the expansion of the 
natural gas system in Ontario. Butler, J.C.; DeKort, J.C.; 
Daub, M.A. (Ontario Energy Board, Toronto (Canada)). 1 
Jun 1987. 3lp. (MICROLOG—88-00120). Ontario Energy 
Board, 14 Carlton St., 9th Floor, Toronto, Ont., Canada 
MS5B 1J2; $N/C. 

In the summer of 1986, the Ontario Energy Board decided 
that the criteria used by natural gas utilities to assess and justify 
system expansion should be reviewed. This report presents the re- 
sults of a hearing conducted for the purpose of such a review. 
Questions relevant to the expansion of the natural gas distribution 
system into smaller communities included economic and policy as- 
pects of expansion into marginally economic or uneconomic areas, 
discussion of limits of return, project size, and subsidies, current 
methods of economic feasibility assessment, and whether the eco- 
nomics of expansion are to be considered on the basis of marginal/ 
incremental costs or fully allocated costs. Public interest was taken 
into account as one of the criteria to be considered. Recommenda- 
tions were made on the economic feasibility tests to be used in the 
future, and on the nature of any subsidies involved. 


25825 (OEB—EBRO/416/397B) Decisions with reasons 
in the matter of applications under the Ontario Energy board 
Act by Natural Resource Gas Limited. (Ontario Energy 
Board, Toronto (Canada)). 15 Sep 1987. 74p. (CE—01075). 
Ontario Energy Board, 14 Carlton St., 9th Floor, Toronto, 
Ont., Canada MS5B 1J2; $N/C. 

National Resource Gas Limited (NRG) applied to the Ontar- 
io Energy Board on March 5, 1986 for an Order approving or 
fixing rates and other charges for the sale of natural gas. NRG’s 
submissions for the year ending Sept. 30, 1987 projected a utility 
income of $337,456. The Board reviewed NRG’s, operating budget, 
sales and forecasts, operating and maintenance expenses, deprecia- 
tion, property and capital taxes. The Board found the utility income 
to be $518,040. NRG requested a rate base of $2,584,676. The 
Board reviewed NRG's property, plant and equipment expendi- 
tures, and working capital. It determined the rate base to be 
$2,529,609. The Board examined NRG's proposal regarding capital 
structure and the cost of capital. NRG’s proposal projected a 
weighted cost of 14.56%. The Board determined this to be 12.32%. 
The Board determined that NRG will have an excess revenue of 
$437,332, and that its per unit rate reduction based on its sales 
volume should be $1.15 per Mcf. NRG was directed to submit 
amended rate schedules. The Board decided that an escrow ac- 
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count, set up while the application was being heard, to defer the 
difference between NRG's cost of gas from producers and that of 
Union Gas Ltd., a competitior, should be returned to NRG. NRG 
also applied on May 5, 1987, to the Board for rescindment of its 
order for NRG to provide a security deposit in the form of the 
letter of credit with Union Gas. The Board approved this applica- 
tion. 


25826 (ONE—RH-2-87F) National Energy Board rea- 
sons for decision: Westcoast Transmission Company Limited 
application dated 19 December 1986 for new tolls effective 1 
January 1987 and 1 January 1988. (Office National de 
l'Energie, Ottawa, Ontario (Canada)). Nov 1987. 98p. (In 
French). (CE—01058). National Energy Board, Regulatory 
Support Office, 473 Alberta Street, Ottawa, Ont., Canada 
K1A 0E5; $N/C. 

In December 1986, Westcoast applied to the Board for new 
tolls to be effective for a test year commencing January 1987. The 
Board approved the interim tolls and recommended the Company 
amend its application to cover two test years. Westcoast refiled a 
revised application providing revenue requirements and tolls for 
two test years (1987 and 1988). A public hearing was held in Van- 
couver on March 10, 1987; the board denied the Company's appli- 
cation to have the Export Interruptible Sales Toll (EIST) suspend- 
ed or rescinded and directed that the EIST revenues be credited to 
the Company's overall cost of Service. The Board also directed the 
Company to recalculate its interim tolls to account for East reve- 
nues. An additional public hearing was held opening in Vancouver 
on May 26, 1987 and concluding in Ottawa on September 25, 1987. 
Westcoast’s 1987 salary and wage increases were approved but the 
Board reduced the 1988 increases from 5.5% to 4.5%. Westcoast 
will continue to determine its tolls on the basis of a fixed-toll meth- 
odology. In the event the new Westcoast/Northwest Agreements 
are not executed, the Board outlined specifications for the tolls ef- 
fective November 1, 1987. The board denied the Company's re- 
quested amendments to the force majeure and demand charge 
credit provisions. Westcoast’s prposal to increase the interest rate 
on delinquent accounts was denied. The Board accepted the 
company’s proposal to implement daily prorating by November 1, 
1987. The proposed terms and condition for Export scales were ap- 
proved. Any changes were effective January 1, 1988. 


25827 (ONE—RH-4-87F) National Energy Board rea- 
sons for decision: Trans Quebec & Maritimes Pipeline Inc. 
application dated 6 April 1987, as amended, for new folls ef- 
fective 1 January 1987 and 1 January 1988. (Office National 
de l’Energie, Ottawa, Ontario (Canada)). Nov 1987. 5p. (In 
French). (CE—01061). National Energy Board, Regulatory 
Support Office, 473 Alberta Street, Ottawa, Ont., Canada 
K1A 0E5; $N/C. 

On April 6, 1987, Trans Quebec and Maritimes Pipeline Inc. 
(TQM) applied to the Board for new tolls to be effective January 1, 
1987 and January 1, 1988. The main features of TQM’s application 
included a decrease in depreciation and amortization expense of 
14.12 percent in 1987 and 19.63 percent in 1988, a requested in- 
crease in the Company’s common equity ratio from 25 percent to 
an average of 26.70 percent for 1987 and 28 percent for 1988, and 
an applied-for increase in the rate of return on equity from 13.50 
percent to 14.75 percent for 1987 and 15 percent for 1988. The re- 
sultant tolls would decrease by 4.54 percent in 1987 and by a fur- 
ther 4.85 percent in 1988. The Board reduced operating costs by 
$0.5 million or 7.18 percent for 1987 and $0.6 million or 7.34 per- 
cent for 1988. The Board denied the requests to increase the equity 
component of the capital structure from 25 percent to averages of 
26.70 percent for 1987 and 28 percent for 1988. The Board ap- 
proved rates of return on equity of 13.50 percent for 1987 and 13.75 
percent for 1988. The Board’s adjustments to the overall rate of 
return reduced the requested overall revenue requirement by $1.0 
million for 1987 and by $1.4 million for 1988. The Board reduced 
TQM's requested monthly toll to $6.4 million for 1987 and to $6.0 
million for 1988. 
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0309 Artificial Stimulation 
REFER ALSO TO CITATION(S) 25763 


25828 Differences in fracture characteristics and related 
production of natural gas in different zones of the Mesaverde 
formation, Northwestern Colorado. Lorenz, J.C.; Finley, S.J. 
(Sandia Natl. Lab. (USA)). pp 589-596 of Proceedings 0 of 
the 1987 SPE annual technical conference and exhibition: 
Formation evaluation and reservoir geology. Richardson, 
TX; Society of Petroleum Engineers (1987). (CONF- 
870913—). 

From Annual technical conference and exhibition of the So- 
ciety of Petroleum Engineers; Dallas, TX, USA (27 Sep 1987). 

Technical Paper SPE 16809. 

Reservoirs in the Mesaverde Formation in the Piceance 
Creek basin, northwestern Colorado, consist of naturally fractured, 
low permeability sandstones. Permeability along the natural frac- 
tures is the primary mechanism of gas production. However, the 
characteristics of the natural fractures change within the formation 
at boundaries roughly coincident with changes in depositional envi- 
ronment, as seen in 4200 ft (1280 m) of core from the U.S. Depart- 
ment of Energy's Multiwell Experiment wells. Depositional envi- 
ronment controlled the characteristics of the matrix rock and reser- 
voir heterogenity as well as, commonly, the fracture permeability 

system. Therefore, rates of production of natural gas from the dif- 
ferent zones in the formation can be correlated with the natural 
fracture characteristics from that zone. The fracture systems consist 
of unidirectional regional fractures that provide highly anisotropic 
reservoir permeability trends. Locally, secondary fractures were su- 
perimposed on the regional system, and higher production rates 
result. Elsewhere, production rates are low, and little well-to-well 
communication across the fracture trend occurs. Moreover, stimula- 
tions of these reservoirs have often been unsuccessful because the 
hydraulic fractures propagate parallel to the natural fracture trend. 


0310 Legislation And Regulation 


REFER ALSO TO CITATION(S) 25832, 25833, 26189 


NTL-5 Gas Royalty Act of 1987. Senate, One 

Congress, First Session, December 4, 1987. Wash- 

ington, DC; Government Printing Office (1987). 24p. 
recommended 


Hundredth 


H.R. 3479, as amended and by the Committee, 
would provide clarification regarding the royalty payments owed 
under Federal onshore and Indian oil and gas leases for certain gas 
production. The bill would: (1) apply to that gas production from 
Federal onshore or Indian oil and gas leases during the period from 
January 1, 1982, through July 31, 1986, which is within the cover- 
age of section I.A.2 or II.A.2 of Notice to Lessees and Operators of 
Federal and Indian Onshore Oil and Gas Leases No. 5 (NTL-5) and 
for which the lessee provides certain documentation of price re- 
ceived; (2) provide that royalties for such gas production shall be 
determined in accordance with lease terms and applicable regula- 
tions; (3) provide for refunds not to exceed a total of $2 million 
from future Federal mineral receipts for royalties previously over- 
paid; (4) require a case-by-case determination of royalties payable; 
and (5) provide for certain procedures to facilitate implementation. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 25816, 25817, 25823, 25824, 26525 


25830 (ERCB/C—D87/13) Application by Federated 
Pipe Lines Ltd. to construct a pipeline and related facilities, 
Bonnie Glen to Acheson. Addendum to Decision D87-13. 
(Energy Resources Conservation Board, Calgary, Alberta 
(Canada)). 20 Nov 1987. 4p. (CE—01051). Energy Re- 
sources Conservation Board, 640-5th Ave. SW, Calgary, 
Alta., Canada T2P 3G4; $5.00 CAN. 

This addendum to a decision rendered by the Board on the 
construction of an underwater concrete pipeline corrects the design 
intentions as presented in the original submission from the 50 cm 
thickness quoted to the proper 50 mm thickness and the safety of 
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the revised thickness. The Board accepted the correction and re- 
confirmed its earlier decision, but with concern over the occur- 
rence of the error. 


(ERCB/C—D87/17) Applications by Gulf Canada 

Corporation for permits to construct pipelines to transport 

the Caroline area. Decision D87-17. 

(Energy Resources Conservation Board, Calgary, Alberta 

(Canada)). 27 Nov 1987. 17p. (CE—01050). Energy Re- 

sources Conservation Board, 640-5th Ave. SW, Calgary, 
Alta., Canada T2P 3G4; $5.00 CAN. 

This decision on an application by Gulf Canada Corporation 
to construct two pipelines for the transmission of sour gas and fuel 
gas included interventions by Shell Canada Ltd. and Union Pacific 
Resources Inc. over concerns that the construction of the pipeline 
would trigger development activities in the Caroline Swan Hills 
Pool that would be disorderly and pose environmental impacts. In 
anticipation of this question, Gulf seated a panel to address the 
broader issues of economic, orderly, and efficient field develop- 
ment. The Board also considered the need and purpose for the pro- 
posed pipelines, the design of the pipelines, and the acceptability of 
the proposed route and tie-in point. The Board concluded that the 
applications reasonably accomodate the concerns and issues and 
therefore granted the permits subject to the condition that the max- 
imum annual average throughput rate in the sour gas pipeline not 
exceed a specified limit. 


(NEB-SS—R4587E) Foothills Pipe Lines (Yukon) 
Ltd, Application dated 15 June 1987 for approval of the insti- 
tution of interruptible service. Reasons for decision. (National 
Energy Board, Ottawa, Ontario (Canada)). Dec 1987. a 
(CE 01057). Canada. National Energy Board, Treb 
Bldg., 473 Albert St., Ottawa, Ont., Canada K1A 0E5; $N/ 
€. 


The results of a hearing held on the application of Foothills 
Pipe Lines (Yukon) Ltd. for approval of the institution of interrupt- 
ible service on Zones 8 and 9 of its pipeline system are presented. 
The Board considered the institution of interruptible service on 
Zones 6,7,8, and 9, the appropriateness of overrun service on on 
zones, the interruptible toll design and methods of calculation, the 
availability of interruptible service, the priority of service, and re- 
lated tariff matters such as tender deficiency, make-up gas, curtail- 
ment, termination of agreement, line pack and term of service. The 
Board approved the institution of interruptible service on zone 9 
only, and accepted the continuation of the provision of overrun 
service for Zones 6,7, and 8. It was also decided that two tiers of 
tolls be offered on Zone 9, based on the annual forecast of the 
gross cost of service and that the revenues received from the inter- 
ruptible service be credited to the firm service zone cost of service. 


25833 (ONE—RHS587F) Foothills Pipe Lines (Yukon) 
Ltd. Application dated June 1987 for approval of the institu- 
tion of interruptible service. Reasons for decision. (Office Na- 
tional de l’'Energie, Ottawa, Ontario (Canada)). Dec 1987. 
22p. (In French). (CE—01059). Canada. National Energy 
Board, Trebla Bldg., 473 Albert St., Ottawa, Ont., Canada 
K1A 0E5; $N/C. 

The results of a hearing held on the application of Foothills 
Pipe Lines (Yukon) Ltd. for approval of the institution of interrupt- 
ible service on Zones 8 and 9 of its pipeline system are presented. 
The Board considered the institution of interruptible service on 
Zones 6,7,8 and 9, the appropriateness of overrun service on on 
those zones, the interruptible tool design and methods of calcula- 
tion, the availability of interruptible service, the priority of service, 
and related tariff matters such as tender deficiency, make-up gas, 
curtailment, termination of agreement, line pack and term of serv- 
ice. The Board approved the institution of interruptible service on 
Zones 6,7, and 8. It was also decided that two tiers of tolls be of- 
fered on Zone 9, based on the annual forecast of the gross cost of 
service and that the revenues received from the interruptible serv- 
ice be credited to the firm service zone cost of service. 
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25834 Iroquois gas transmission system. Hearing before 
the Subcommittee on Energy Regulation and Conservation of 
the Committee on Energy and Natural Resources, United 
States Senate, One Hundredth Congress, First Session, July 
20, 1987. Washington, DC; Government Printing Office 
(1987). 441p. . 

On May 30, 1986, the Iroquois Gas Transmission System ap- 
plies to FERC for approval to construct a major pipeline from 
Canada through New York, Connecticut, and the Long Island 
Sound to New Jersey; this application was made under a newly es- 
tablished FERC process known as the optional expedited certificate 
procedure. Sen. Lowell P. Weicker, chairman of this hearing, 
points out that the Iroquois proposal sparked opposition, and even 
more concern after announcement of a new route through Con- 
necticut. Included here are statements from 30 witnesses, including 
many Connecticut state or local officials and property owners, as 
well from gas pipeline and utility officials. Over half of this pack- 
age is additional material submitted for the record. 


0330 Properties 


25835 (EMR/ERL—87-55(TR)) Pressure drop across an 
orifice in pulsing gas flows. (Canada Centre for Mineral and 
Energy Technology, Ottawa, Ontario. Energy Research 
Labs.). [1988]. 34p. (MICROLOG—87-06443). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A O0G1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 

The pressure drop across an orifice as a function of time for 
pulsing gas flows is described. The operation of the CANMET hy- 
drocracking pilot plant was analyzed using either one or two com- 
pressors in parallel during the startup of a hydrocracking experi- 
ment prior to the injection of liquid. The accuracy of calibration 
curves, which were measured using steady continuous flows for ap- 
plication in pulsating flows, was assessed. 11 refs., 14 figs. 


0350 Storage 


25836 (OEB—EBRO434) Decision with reasons in the 
matter of an application under the Ontario Energy Board Act 
by Tecumseh Gas Storage Limited. (Ontario Energy Board, 
Toronto (Canada)). 4 Sep 1987. 97p. (CE—01078). Ontario 
Energy Board, 14 Carlton St., 9th Floor, Toronto, Ont., 
Canada M5B 1J2; $N/C. 

Tecumseh is a gas storage company operating five storage 
pool located in undergound reefs in Lambton County, Ontario. It 
provides capacity for the local gas distribution system to meet peak 
winter requirements. In 1987 it applied for rate changes, claiming 
insufficient financial return and unaccountable losses of gas in its 
system. Hearings were held to consider Tecumseh’s proposals and a 
number of findings were determined on the rate base (including rea- 
sons for the gas losses), capital structure and rates of return, utility 
income, revenue deficiency, and rates. 


25837 (TEMP—AF-87-02) The development and perform- 
ance testing of adsorbent carbon for the storage of com- 
pressed natural gas. (Transportation Energy Management 
Program, Downsview, Ontario (Canada)). Mar 1987. 57p. 
(MICROLOG—88-00446). Transportation Energy Manage- 
ment Program (TEMP), Central Building, Rm. 324, Ontario 
Ministry of Transportation and Communications, 1201 
Wilson Ave., Downsview, Ont., Canada M3M 1J8; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

The work described is part of a long-term program to devel- 
op carbon adsorbents for storing compressed natural gas at low 
pressure onboard vehicles. Extensive fill-empty cycling of kilo- 
gtam-sized samples of polyvinylidene chloride (Saran) and Saran 
composite discs were carried out with commercial-grade natural 
gas to measure the effect of impurities on the amount of gas deliv- 
ered. Results show that the volume of gas delivered decreases by 
about 10% after a few cycles but then remains virtually constant 
over 50 to 100 further cycles. The amount of gas delivered depends 
on the carbon composition. A particular 50/50 Saran AX-21 carbon 
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was found to deliver more gas than pure Saran carbon; more than 
100 volumes of natural gas can be repeatedly delivered from a unit 
volume of storage at 3.5 MPa (500 psi). Work has also continued 
with smaller gram-sized samples to identify materials with im- 
proved performance. Physical properties and adsorption of methane 
at pressures up to 7 MPa (1000 psi) at 25/sup 0/C have been deter- 
mined. Indications are that new formulations, when prepared in 
kilogram-sized quantities and cycled, will deliver more gas than the 
50/50 composite already reported. Attempts were made to improve 
the basic adsorption properties of Saran-derived carbons by incor- 
porating fluorine atoms into the material but no positive benefits 
were found. The amount of gas not desorbed during emptying is 
too large to be ignored. 


04 OIL SHALES AND TAR SANDS 
0403 Drilling, Fracturing, And Mining 


25838 (GULF/B—1988) Impact of drilling and comple- 
tion fluids on the productivity of heavy oil recovery processes. 
McCorriston, L.L. (Gulf Canada Corp., Burlington, Ontar- 
io. Research and Development Dept.). [1988]. 89p. (MI- 
CROLOG—88-00475). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. $0.34 CAN per page, $3.40 minimum; MF $10 
CAN. 

A laboratory study of the impact of cement filtrates on the 
near well bore permeability of unconsolidated heavy oil reservoirs 
was conducted using thermal oil field cement filtrates from Ciment 
Fundu and API Class G/silica flour cement. The permeability of all 
the cores except one was reduced, with decreases of up to 78%. 
The cement filtrates were incompatible with Pelican Lake and 
West Edam formation waters and formed significant quantities of 
precipitates upon mixing. The cement filtrates were very sensitive 
to carbon dioxide, which caused immediate preciptate formation in 
the filtrates. The chemical compostions of the two filtrates were 
very different, the Ciment Fondu filterate being very fresh, where- 
as the API Class G/silica flour filtrate contained almost an order of 
magnitude higher dissolved solids, primarily as potassium sulphate. 
The total alkalinity of Ciment Fondu filtrate was less than half that 
of API Class G/silica flour. The total alkalinity and hydroxide con- 
centrations of both cement filtrates were reduced by reaction with 
the cores. The potassium concentration in the API Class G/silica 
flour cement filtrate was reduced probably by ion exchange with 
the cores. Since the physical properties of clay minerals are de- 
pendent upon the exchangeable cations carried by the clay and the 
composition of the fluid in contact with the clay, the salinity and 
composition of the waters used to mix the cement will be a factor 
in limiting well bore damage. The cement filtrates were not com- 
patible with waters containing magnesium salts, since the presence 
of magnesium caused the hydroxide to precipitate. 16 refs., 38 tabs., 
21 figs. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 25766, 25767, 25768, 25769 


25839 (AOSTRA—8705) Fifth annual survey of experi- 
mental oil sands, heavy oil and enhanced recovery. Pilot 
projects. (Alberta Oil Sands Technology and Research Au- 
thority, Edmonton (Canada)). May 1987. vp. Alberta Oil 
Sands Technology and Research Authority, 500 Highfield 
Pl., 10010-106 St., Edmonton, Alta, Canada T5J 3L8; 
$50.00 CAN. 

Data on fifty-one oil sands, heavy oil and enhanced recovery 
experimental pilot projects in Alberta are listed by operator’s name 
and are characterized by the type of recovery process used, cost as 
well as start-up and termination dates of the project, list of field fa- 
cilities and reservoir characteristics. 
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25840 (EMR—1987) Future transportation fuels: synthet- 
ic fuels. (Department of Energy, Mines and Resources, 
Ottawa, Ontario (Canada)). 1987. 70p. (In English and 
French). (MICROLOG—87-06331). Energy, Mines and Re- 
sources Canada, Communications Branch, 580 Booth St., 
Ottawa, Ont., Canada K1A 0E4; $N/C; "MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report gices an overview of synthetic fuels in Canada, 
including sand and heavy oil production and refining, synthetic 
crude oil, coal-derived fuels, methanol fuels, and possible new tech- 
nologies. Future developments and their implications are discussed. 
A glossary is included. 20 figs. 


25841 (ERCB/C—D88-1) Shell Canada Limited Peace 
River expansion project PREP 2. Decision D88-1. (Ener, 
Resources Conservation Board, Calgary, Alberta (Canada)). 
25 Jan 1988. 7p. (CE—01056). Energy Resources Conserva- 
tion Board, 640-Sth Ave. SW, Calgary, Alta., Canada T2P 
3G4; $5.00 CAN. 

This application of Shell Canada Limited is for the second 
major phase of their commercial in-situ oil sands project, which 
would add a reservoir development area of approximately 3000 ha 
and average bitumen production rate of 6400 cubic metres per day, 
using a pressure cycle steam driven process over a 3-year operating 
life. In addition, a gas processing facility for recovery of the sul- 
phur from the combined PREP I/PREP II poor-quality acid gas 
stream would be constructed, releasing a maximum of 2 tonnes per 
day of sulphur into the atmosphere. This decision dealt with socio- 
economic impacts, general environmental details, local employment 
opportunities and make-up fuel source. Intervenors related to native 
employment and business opportunities, and Fording Coal Limited, 
which identified coal as an alternative long-term source of fuel for 
raising steam. The application was approved. 


25842 (HE—7910) Evaluation of the Magna Internation- 
al Inc. oil sands extraction process. (Hycarb Engineering 
Ltd., Calgary, Alberta (Canada); In-Situ Research and Engi- 
neering Ltd., Edmonton, Alberta (Canada)). Oct 1979. 195p. 
(MICROLOG—81- -1175). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

A process for the extraction of bitumen from mined oil sand 
has been developed to the stage of a one tonne per hour pilot plant. 
The process, which employs water and kerosene (solvent) to condi- 
tion the oil sand prior to bitumen extraction, was developed to 
reduce the large thermal input and to minimize or avoid the envi- 
ronmental disadvantages of the Clark Hot Water Extraction proc- 
ess. In this independent technical and economic assessment of the 
process, it is conluded that the Magna Cold Water Solvent Extrac- 
tion process, when developed further to commercial application 
and integrated with a complementary process for upgrading the bi- 
tumen to synthetic crude oil, will improve the overall economics of 
oil sand operations and result in more synthetic crude oil per unit 
of oil sand mined. Furthermore, the process should also provide 
major environmental and resource conservation improvements. 
Further development of the Magna process and its integration with 
a suitable upgrading process are justified based on the pilot plant 
results and the projected economic, environmental, and resource 
conservation incentives. 20 refs., 25 figs., 25 tabs. 


25843 (TU/CEAC—77) Parameters and mechanisms in 
Co pechentiet See ee tee eae 

process. Grant, G.B. (Toronto Univ., Ontario 
(Canada), Dept. of Chemical Engineering and Applied 
Chemistry). 1977. 145p. (MICROLOG—81-1182). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

The efficiency of sand rejection in the cold water mechani- 
cal upgrading of Athabasca oil sands has been studied in the oper- 
ation of rotary contactors of 8.9 cm and 19.0 cm internal diameter, 
fitted with lifters. Duration of operation, rate of rotation, linear ve- 
locity of lifters, temperature, water to oil sands ratio, depth of 
charge to lifter height ratio, and internal diameter of the contactor 
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have been identified as important parameters. Surfactant addition 
and presoaking of the feed had negligible effects on the process. A 
model has been proposed that accounts for the variation of extrac- 
tion efficiency as a function of duration of operation, the data 
showing that both the equilibrium extraction efficiency and the rate 
constant were greater in the large contactor than the small contac- 
tor for equal rates of rotation, except when centrifuging occurred 
in the large contactor. Sand rejection was promoted by lifter-sand 
and contactor wall-sand impacts and by the action of shear fields 
within vortices created by the lifter. The impacts occurred for all 
loading conditions but the latter mechanism only contributed to the 
sand rejection process for depth-of-charge to lifter height ratios of 
one or greater. In addition, the contribution of shear fields was 
only significant for large water to oil sands ratios. Finally, the sand 
rejection process was affected significantly by variations in temper- 
ature. 37 refs., 34 figs., 11 tabs., 4 illus. 


25844 (TU/CEAC—78) An evaluation of mechanisms and 
criteria for solvent extraction of bitumen from Athabasca oil 
sand. Fu, B.C.H. (T oronto Univ., Ontario (Canada). Dept. 
of Chemical Engineering and A pplied Chemistry). 1978. 
137p. (MICROLOG—81-1184). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 

Canada Ki1A 0G1. $0.34 CAN per page, $3.40 minimum: 
MF $10 CAN. 

Good hydrocarbon solvents for the extraction of Athabasca 
bitumen were found to have high diffusivities in bitumen and high 
plasticizing effectiveness in bitumen. Both diffusivity and plasticiz- 
ing effectiveness are dependent on the molecular structures of the 
hydrocarbons and on interactions between hydrocarbon molecules 
and bitumen. High molecular weight, branching, and cyclic rings 
decrease plasticizing effectiveness and the diffusivity. The presence 
of interactions between molecules of hydrocarbon and bitumen also 
decreases the plasticizing effectiveness and the diffusivity. Good 
plasticizers were found to have higher diffusivities than poorer 
ones. Diffusivities were determined by a new technique involving 
diffusion of hydrocarbon from a bitumen-hydrocarbon solution into 
a flowing stream of nitrogen. The viscosity of the bitumen-hydro- 
carbon solution was used as measure of plasticizing effectiveness. 
The efficiency of a solvent extraction process for Athabsca bitumen 
is determined by three criteria: solubility of bitumen in the hydro- 
carbon solvent, diffusivity of the solvent in the bitumen and plasti- 
cizing effectiveness of the solvent in bitumen. High values of each 
are desirable. On the basis of these criteria, solvents can be ranked 
in the following order: light aromatics > cycloparaffins, linear par- 
affins > branched paraffins. 47 refs., 20 figs., 4 tabs. 


25845 (TU/CEAC—78) Fundamentals of mechanical up- 
grading: mechanisms of sand and bitumen extraction from oil 
sands. McKay, A. (Toronto Univ., Ontario (Canada). Dept. 


of Chemical Engineering and Applied Chemistry). 1978. 
115p. (MICROLOG—81-1183). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

Extraction of sand and bitumen from oil sands by mechani- 
cal upgrading with cold water was studied using a plate mill. Sand 
extraction was found to be an inverse exponential function of the 
product of rotational frequency, weight of oil sand charge, and the 
inverse fourth power of the clearance between the rotating plate 
and the bottom of the mill. Correlation coefficients of 0.97 were ob- 
tained for these expressions. Ranges of immediate application were 
20-200 rpm, 10-100 g, and 1.27 - 26.67 mm, respectively, for rota- 
tional frequency, oil sand charge, and clearance. Sand extractions 
of up to 62% appeared to be primarliy the result of collisions be- 
tween oil sand and sand particles. High shearing action was re- 
quired for extractions beyond this value. Extractions reached the 
limit for a particular set of experimental conditions in approximate- 
ly five minutes. The limiting concentration of bitumen in the up- 
graded oil sands was 27% by weight. A dimensional analysis 
showed extraction to be a function of Reynolds number, void ratio, 
and the ratio of clearance to mill radius. 18 refs., 67 figs., 5 tabs. 
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25846 (TU/CEAC—7903) Mechanical upgrading and sol- 
vent extraction of Athabasca oil sands: modelling and mecha- 
nistic studies. Phillips, C.R.; Sarkar, S. (Toronto Univ., On- 
tario (Canada). Dept. of Chemical Engineering and Applied 
Chemistry). Mar 1979. 164p. (MICROLOG—81-1179). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A OG1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

This project explored the recovery of bitumen from Ath- 
absca oil sands by a mechanical cold-water process, a solvent ex- 
traction process, and the recovery of solvents from extracted oils 
sands. In examining the cold-water process it was found that recov- 
ery increases with increased operating temperature and with surfac- 
tant addition, and that bitumen precentage increases with the addi- 
tion of solvent. Experiments with a rotary contactor showed the ef- 
fects of water/oil sand ratio, duration of operation efficiency. In ex- 
amining solvent extraction, a simulation was conducted with a 
rotary contactor, using glass ballotines to simulate the sand, and 
benzoic acid pellets and water containing a viscosity builder to sim- 
ulate the bitumen and solvent. A mathematical model of the process 
was also developed, involving prediction of mass transfer rates in 
dilute dispersion of oil sands in various solvents. Finally solvent re- 
covery from extracted sands was examined, using surfactant-flood 
and steam-stripping processes. Various surfactants were evaluated, 
and effects of flood velocity on recovery efficiency were studied. A 
detailed discussion of the steam process is provided, and the high 
efficiency of this process was shown experimentally. 30 refs., 39 
figs., 31 tabs. 


25847 (WOU/BE—3) Microbial separation of bitumen 
from Athabasca tar sand. Part 2. Gerson, D.F.; Zajic, J.E.; 
Cooper, D.G.; Ouchi, M.D. (Western Ontario Univ., 
London (Canada). Dept. of Biochemical Engineering). 1977. 
335p. (MICROLOG—80-4657). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

A cold water extraction process has been developed for sep- 
arating bitumen from Athabasca oil sands. This process depends on 
the selection of a proper surfactant to obtain a high yield. The sur- 
factant must be effective, inexpensive, biodegradable and non-toxic. 
Aqueous-surfactant-solvent techniques must make use of the solid 
physics of a mutually immiscible system. Certain microbes produce 
surfactants during growth, apparently in order to emulsify the hy- 
drocarbons into fine droplets, facilitating encounter by the cells, 
and to improve wetting of the cell surface by hydrocarbons, facili- 
tating absorption from the cell membrane. Chemical studies indicate 
that the surface-active materials produced by microbes are called 
lipids. This report describes the materials and methods used in the 
experiments, the extraction techniques used for lipids, simulations of 
processes used to extract bitumens, bacteriological studies of micro- 
bial surfactant production, and an overall discussion of the cold 
water extraction process with analysis of the effects of the various 
microbial and synthetic surfactants used. Attempts to correlate tar 
sand extraction in an aqueous or aqueous plus solvent system with 
the surface properties of the aqueous phase were partially success- 
ful. In future research, it would probably be useful to try to meas- 
ure parameters related to the adhesion of the solid particles to the 
liquid phases. 72 tabs. 150 figs. 


25848 (WOU/BE—6) De-emulsification and microbes. 
Cooper, D.G.; Zajic, J.E.; Cairns, W.L.; Kosaric, N. (West- 
ern Ontario Univ., London (Canada). Dept. of Biochemical 
Engineering). 1980. 189p. (MICROLOG—81-1902). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

Several systems have been developed to monitor for de- 
emulsification ability. These included toluene-thinned samples of bi- 
tumen-water-clay “natural” emulsions and synthetic mixtures of 
water and oil phase, usually kerosene. Work with the bitumen con- 
taining emulsions and series of commercially available synthetic 
surfactants has shown a correlation between de-emulsification and 
the hydrophilic-lipophilic balance (HLB) of a surfactant. Surfac- 
tants with HLB values around 5 are usually the best emulsion 
breakers. Although it is less obvious, there also appears to be a con- 
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nection between low interfacial tension between water and hexade- 
cane and de-emulsification ability. Various microbial species and 
microbial products such as polysaccharides have been screened for 
their ability to de-emulsify both water-in-oil and oil-in-water model 
emulsions stabilized with synthetic surfactants and containing kero- 
sene as the “oil”. The nature of the de-emulsifying process is ana- 
lyzed and factors influencing its efficiency are discussed. This re- 
search produced some potent agents which have promise not only 
in tar-sands technology but in other applications where ready avail- 
ability, low cost, and environmental biodegradability are prime con- 
cerns. 17 refs., 42 figs., 49 tabs. 
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25849 (IAEA-TECDOC—427, pp 7-40) Favorability of 
Precambrian quartz-pebble conglomerates in the United 
States as uranium hosts. Anderson, J.R.; Goodknight, C.S.; 
Sewell, J.M.; Riley, J.K. (Bendix Field Engineering Corp., 
Grand Junction, CO, USA). Sep 1987. NTIS (US Sales 
Only), PC A20/MF AOl. Order Number DE88701433/ 
JAW. 


In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Precambrian quartz-pebble conglomerates in numerous areas 
in the United States were examined in detail under the U.S. Depart- 
ment of Energy’s (DOE) National Uranium Resource Evaluation 
(NURE) program. The two most significantly mineralized areas are 
in Wyoming and are the subject of a separate paper in this volume. 
In this report, summary information is presented on eight other 
areas in South Dakota, Montana, Colorado, Arizona, California, 
Michigan, and Wisconsin. Models were developed around the gen- 
erally recognized favorability criteria for economic deposits in Pre- 
cambrian quartz-pebble conglomerates. The basic assumptions are 
that these conglomerates were deposited on Archean cratons at 
least 2.0 b.y. ago as fluvial oligomictic detritus that included pyrite 
and uraninite. Uranium in these conglomerates has not been deplet- 
ed by subsequent deformation or metamorphism. Comparisons of 
features of the conglomerates in the United States with the eco- 
nomic deposit model indicates those in the U.S. greater than 2.0 
b.y. old tend to be so metamorphosed and structurally deformed 
that survival of original detrital uraninite or related uranium accu- 
mulations is doubtful. No detrital uraninite was recognized in these 
older conglomerates or in several younger ones. Thorium and ura- 
nium are in thorium-rich heavy mineral placer concentrations typi- 
cal of conglomerates of any age. The knowledge gained from these 
investigations support the validity of the time-space restriction ob- 
served in the economic deposits elsewhere in the world. Since ex- 
posures of Precambrian rocks in the United States are limited, more 
favorable environments may exist in the subsurface. As geologic 
knowledge expands, target areas for exploration may be definable. 
(author). 49 refs, 14 figs, 3 tabs. 


25850 (IAEA-TECDOC—427, pp 41-58) Tectonic envi- 
ronment of Precambrian quartz-pebble conglomerate uranium 
deposits formed along the southern margin of the Archean 
Shield in North America. Hills, F.A. (Geological Survey, 
Denver, CO, USA). Sep 1987. NTIS (US Sales Only), PC 
A20/MF AO1. Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Uraniferous Early Proterozoic conglomerates have been dis- 
covered at several localities in Canada and the United States near 
the southeastern edge of the Archean Superior and Wyoming Prov- 
inces. Sedimentary successions that contain the uraniferous con- 
glomerates apparently were deposited in fault-bounded troughs or 
basins and on faulted coastal plains that formed on or near the 
margin of an Archean craton or cratons. The Early Proterozoic 
history of this cratonal margin, called the Proterozoic-Archean 
boundary zone, is characterized by approximately synchronous pe- 
riods of (1) extensional tectonics with rifting, volcanism, and subsid- 
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ence; (2) intrusion of mafic dikes and sills; (3) carbonate shelf devel- 
opment; (4) eugeoclinal sedimentation and volcanism; and (5) orog- 
eny. (author). 47 refs, 4 figs, 4 tabs. 


25851 (IAEA-TECDOC—427, pp 59-73) Search for 
Elliot Lake type, uraniferous quartz-pebble conglomerates, 
Southern Lake Superior Region, USA. Ojakangas, R.W. 
(Minnesota Univ., Duluth, USA). Sep 1987. NTIS (US 
Sales Only), PC A20/MF A0Ol. Order Number 
DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Comparisons of the Marquette Range Supergroup in Michi- 
gan south of Lake Superior with the uranium-bearing Huronian Su- 
pergroup of Ontario 250 km to the east show similarities in rock 
types and stratigraphic order, and stimulate the as yet unsuccessful 
search for uranium in the southern Lake Superior region. Radio- 
metric dates suggest that the Marquette Range Supergroup is 
younger than the Huronian, and perhaps too young to contain ura- 
nium deposits of the quartz-pebble conglomerate type. However, 
the radiometric dates are equivocal and do not provide a maximum 
age for the Marquette Range Supergroup. Rock types, stratigraphic 
order, and environments of deposition (especially of units interpret- 
ed to be glaciogenic) provide an independent correlation approach 
which, although not precise, is useful. Much of the Marquette 
Range Supergroup was deposited prior to the proposed oxyatmo- 
version and the widespread deposition of iron-formations about 
2,000 m.y. ago. Therefore, it has some potential for containing 
quartz-pebble type uranium deposits in spite of its probable younger 
age compared to the 2500 to 2300 m.y. old Huronian. (author). 35 
refs, 3 figs, 3 tabs. 


25852 (IAEA-TECDOC—427, pp 75-97) Uraniferous 
Early Proterozoic conglomerates of the Black Hills, South 
Dakota, USA. Redden, J.A. (Geological Survey, Denver, 
CO, USA). Sep 1987. NTIS (US Sales Only), PC A20/MF 
A01. Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Metamorphosed uraniferous conglomerates are a part of a 
complexly folded and faulted sequence of Early Proterozoic rocks 
exposed over an area of about 25 km/sup 2/ near the village of 
Nemo in the northeastern part of the Black Hills dome, South 
Dakota. The uraniferous conglomerates lie between an older unit of 
fanglomerates and a 3,300-meter-thick younger section of fluvial 
and marine quartzites capped by taconitic banded iron-formation. 
This sequence is probably younger than the 2.5-b.y. age of the 
nearby Little Elk Granite but older than the 2.1-b.y. age of a 1,000- 
meter-thick gravity-differentiated gabbroic sill emplaced in the 
quartzites. Folding of the sedimentary rocks and of the sill was fol- 
lowed by erosion and by deposition of marine fanglomerates along 
growth faults. The uraniferous unit consists of a 100-meter-thick 
section predominantly of quartzite but also containing pyritiferous 
pebble conglomerates. Individual conglomerate units are generally 
a few meters thick and intertongue with granule quartzite having 
small-scale trough cross-bedding and isolated clasts. Sedimentary 
structures indicate a fluvial origin and unidirectional current trans- 
port. Clasts are mostly recrystallized chert, clastic quartzite, and 
vein quartz. The matrix consists largely of quartz, muscovite, and 
chlorite. Accessory minerals include pyrite, chromite, fuchsite, 
zircon, rutile, tourmaline, apatite, xenotime, monazite, gold, uranin- 
ite, and uranothorite(?). Much of the pyrite is secondary and 
formed by sulfidization of iron-titanium minerals, which also result- 
ed in sieve aggregates of rutile or anatase and quartz. The uranium 
and gold contents of the conglomerate are submarginal. Richer 
concentrations correlate in a general way with better pebble sort- 
ing, higher pyrite content, and a higher percentage of vein quartz 
clasts. 
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25853 (IAEA-TECDOC—427, pp 99-131) Application 
of the time and strata bound model for the origin of uranium 
bearing quartz-pebble conglomerate in southeastern Wyoming, 
USA. Houston, R.S.; Karlstrom, K.E. (Wyoming Univ., 
Laramie, USA. Dept. of Geology and Geophysics; North 
Carolina State Univ., Raleigh, USA. Dept. of Marine, Earth 
and Atmospheric Sciences). Sep 1987. NTIS (US Sales 
Only), PC A20/MF AOl. Order Number DE88701433/ 
JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Application of the “time and stratabound model” for the 
origin of quartz-pebble conglomerates led to the discovery in 1975 
of uranium, thorium and gold bearing conglomerates in the Late 
Archean and Early Proterozoic Rocks of southern Wyoming, 
U.S.A. The principal host rocks, in the Medicine Bow and Sierra 
Madre mountains, west of Laramie, are in early Proterozoic mio- 
geoclinal metasediments. The rocks were deposited in a rifted pas- 
sive margin and preserved where thick deltaic successions were 
buried by overriding thrusts. The most promising deposits are in 
the Early Proterozoic Magnolia formation. The principal uranium 
minerals are uranothorite and coffinite. The conglomerates are at 
the base of a sedimentary sequence lying unconformably on older 
rocks and have well rounded, moderately sorted and tightly packed 
pebbles, dominantly of quartz. The matrix is composed of quartz, 
feldspars and phyllosilicates (muscovite, chlorite and biotite) 
formed from metamorphism of an argilliceous matrix. The mineral- 
ogy present supports the concept that uranium rich rocks did not 
develop until late in the Archean. The potential area underlain by 
quartz-pebble conglomerates is very large. The uranium grades in 
the Medicine Bow area increase from SW to NE, which is promis- 
ing, but the conglomerate becomes deeply buried. Resources in the 
Medicine Bow mountains are estimated from geologic consider- 
ations at more than 10,000 tonnes of uranium. (author). 27 refs, 7 
figs, 7 tabs. 


25854 (IAEA-TECDOC—427, pp _ 133-154) Glacial 
outwash uranium placers? Evidence from the Lower Huronian 
Supergroup, Ontario, Canada. Fralick, P.W.; Miall, A.D. 
(Lakehead Univ., Thunder Bay, Ontario, Canada. Dept. of 
Geology; Toronto Univ., Ontario, Canada. Dept. of Geolo- 
gy). Sep 1987. NTIS (US Sales Only), PC A20/MF AOl1. 
Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Uraniferous conglomerates present in the Elliot Lake mining 
area are contained within the middle and lower portions of the Ma- 
tinenda Formation - the basal unit of the early Proterozoic Huron- 
ian Supergroup. The Supergroup forms a southward thickening 
wedge composed of three sedimentary megacycles. Each cycle 
consists of a basal fluvial unit overlain by glacial-marine/lacustrine 
strata and capped by a turbiditic to lenticular bedded assemblage. 
The juxtaposition of these depositional environments suggests: 1) 
glaciofluvial outwash accumulated in front of an ice mass to the 
north; 2) the outwash was overridden and isostatic depression initi- 
ated glacial-marine/lacustrine deposition; 3) after meltback of the 
ice openwater clastics accumulated. The Matinenda Formation rep- 
resents the basal braided fluvial unit of the lower-most glacial 
megacycle. Glacial units of the Ramsay Lake Formation and 
marine/lacustrine strata of the McKim and Pecors Formations com- 
plete the assemblage. Evidence of a glacial outwash origin for the 
Matinenda Formation consists of: 1) glacial override features in the 
upper Matinenda; 2) glacial erosion and resedimentation of uncon- 
solidated Matinenda material; 3) intimate association between small 
Matinenda deltas and subaqueous glacial outwash; 4) interbedding 
of glacial mixtite and fluvial quartzite; 5) Zr/Hf ratios indicating 
Matinenda sediments from differing source areas were well mixed 
prior to deposition. However, all criteria except numbers 2 and 5 
apply only to the uppermost Matinenda and related, overlying del- 
taic units. In the absence of pronounced regional breaks in Matin- 
enda sedimentation it is difficult to ascertain whether the lower and 
middle portions of the Formation, i.e. strata containing uraniferous 
ore conglomerates, are related to deposition on a glacial outwash 
fan. (Abstract Truncated) 
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25855 (IAEA-TECDOC—427, pp 155-188) Sedimentary 
framework of uranium deposits in the Southern Cobalt Em- 
bayment, Ontario, Canada. Long, D.G.F. (Laurentian Univ., 
Sudbury, Ontario, Canada. Dept. of Geology). Sep 1987. 
NTIS (US Sales Only), PC ‘A30/MF A01. Order Number 
DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology 

Uranium concentrations in the Huronian (ower Aphe- 
bian) strata of the Cobalt Embayment are associated with, but not 
always confined to, pyritic resistate pebble conglomerates. Placer 
concentrations of ilmanite and magnetite formed in mid fan and 
valley bottom fluvial systems resembling Scott and Donjeck type 
braided stream models; uranium was introduced into the system, 
along with some gold, during diagenetic alteration of ilmanite-mag- 
netite placers to pyrite by acid-oxidizing groundwaters: in places 
uranium was remobilized during upper greenschist facies metamor- 
phism and migrated to adjacent mudstone units. (author). 56 refs, 9 
figs, 1 tab. 


25856 (IAEA-TECDOC—427, pp 189-234) Uranium in 
lower Proterozoic conglomerates of the Koli area, eastern 
Finland. Aecikaes, O.; Sarikkola, R. (Geological Survey of 
Finland, Kuopio, Finland; Outokumpu Oy, Finland. Explo- 
ration Dept.). Sep 1987. NTIS (US Sales Only), PC A20/ 
MF AO1. Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Jatulian meta-arenites form an extensive part of the Karelian 
Supergroup (middle to lower Proterozoic) in the Baltic Shield. In 
North Karelia, eastern Finland, the middle and lower Karelian su- 
pracrustal rocks (Jatulian an Sariolian; 2,000-2,500 Ma) trend north- 
westerly for 150 km along the margin of the Archean basement in 
the east. The thickness of this sequence varies from less than 500 m 
to 2,000 m. Already in the late 1950's, near Koli in North Karelia 
small uranium deposits were discovered. Uranium and, in places, 
thorium occur in the lower Jatulian Quartzite Member as lenses 
along a horizon that bears spotty pigmentation of hematite. In- 
terbeds of quartz-pebble conglomerate are typical of this horizon. 
Uranium is also enriched at the contacts of Jatulian diabases where 
they cut across the uraniferous horizon. Small uranium bodies also 
lie in the middle Jatulian Arkosite Member. Ipatti, a well-exposed 
occurrence of uranium at Koli (71,000 tons of mineralized rock 
averaging 0.083% U) is situated in the Arkosite Member 200-300 m 
above the hematite-stained horizon. The Ipatti arsenites are pre- 
dominantly pebbly and clayey subarkoses indicating poor sorting 
and, hence, rapid burial. The maximum dimensions of the uranifer- 
ous body are 6 x 50 x 300 m. Colloform low-thorium pitchblende 
forms part of the cement material between the quartz clasts in the 
mineralized grit. Secondary uranium minerals envelop the pitch- 
blende mineralization as a network of fracture fillings. Systematic 
lithogeochemical study across the Ipatti deposit and the lower Jatu- 
lian Quartzite Member at Koli did not reveal anomalous contents of 
gold. The uranium mineralization at Ipatti is suggested to have 
originated from pore fluids in at least three stages of epigenetic pre- 
cipitation. The Prejatulian weathering crust and Archean granitoids 
are considered to be the most probable sources of uranium. 


25857 (IAEA-TECDOC—427, pp eee Mineralized 
quartz-pebble conglomerates of Ghana. Vogel, W hone sa 
bergbau G.m.b.H. und Co. K.G., Bonn, Germany, F.R.). 
Sep 1987. NTIS (US Sales Only), "PC A20/MF AOt. Order 
Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

The gold-bearing quartz-pebble conglomerates of Ghana 
occur in the lower section of the 2,600 m thick Middle Proterozoic 
Tarkwaian System. This system was laid down in two elongated in- 
tracratonic troughs which rest unconformably upon Lower Proter- 
ozoic Birrimian basement. Gold is mined in the Tarkwa area in the 
larger of the two troughs which is up to 30 km wide and at least 
230 km long. More than 250 tons of gold have been produced in 
this field so far. Genetically the gold-bearing quartz-pebble con- 
glomerates of Ghana represent paleoplacers. Because of many simi- 
larities with the uraniferous conglomerates of South Africa, Canada 
and Brazil the conglomerates of Ghana have been explored for ura- 
nium by different parties. The results were negative and one can 
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say that the Tarkwaian conglomerates of Ghana are uranium free in 
the gold mining area. The reason for this is the relative young age 
of the conglomerates of about 1,900 m.y. At this time an oxygenic 
atmosphere has already been developed which prevented hence- 
forth the formation of economic uraninite placers. The oxidizing 
facies of the gold conglomerates of Ghana is documented by the 
abundance of detrital hematite, which replaces the detrital pyrite of 
the older uraniferous conglomerates of South Africa, Canada and 
Brazil. The oxidizing atmosphere gave rise to a new type of depos- 
it, the classic sandstone uranium deposit as it occurs in the contem- 
porary Francevillian of Gabon. Because of its molasse facies the 
Tarkwaian System of Ghana in general has potential for this, at 
that time, new type of uranium deposit. (author). 36 refs, 3 figs, 2 
tabs. 


25858 (AEA-TECDOC—427, pp 255-273) Uranium 
distribution and redistribution in a suite of fresh and weath- 
ered Pre-Witwatersrand and Witwatersrand conglomerates 
from South Africa. Meyer, M.; Saager, R.; Koeppel, V. 
(Koeln Univ., Germany, F.R. Inst. of Mineralogy and Pe- 
trology; Eidgenoessische Technische Hochschule, Zurich, 
Switzerland. Inst. fuer Kristallographie und Petrographie). 
Sep 1987. NTIS (US Sales Only), PC A20/MF AO}. Order 
Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Uranium analyses of fresh and weathered Precambrian ura- 
niferous conglomerate samples revealed that the weathered material 
suffered considerable uranium depletion. Alpha-spectrometric and 
gamma-spectrometric investigations as well as uranium leaching 
tests were carried out on the samples. They indicated that in weath- 
ered conglomerates only insignificant amounts of uranium are still 
available for supergene redistribution and that the bulk of the urani- 
um was removed very early in the weathering history of the rocks. 
Consequently, gamma- and alpha-spectrometric measurements do 
not yield useful informations on the original uranium content of the 
weathered rocks. However, lead isotope analysis was found to give 
good estimates of the fresh-rock uranium tenor of weathered con- 
glomerates. This method is not sensitive to recent uranium redistri- 
butions and in geologic terranes similar to the ones investigated it 
provides a helpful tool in the exploration for uranium deposits. 
(author). 5 refs, 9 figs, 1 tab. 


(IAEA-TECDOC—427, pp 275-291) Mineralogi- 
cal sal cbuiliées in Witwatersrand placer uranium during Protero- 
zoic weathering, Welkom Goldfield, South Africa. Minter, 
W.E.L.; Feather, C.E.; Glatthaar, C.W. (Cape Town Univ., 
South Africa; Anglo American Research Labs., Crown 
Mines, South Africa). Sep 1987. NTIS (US Sales Only), PC 
A20/MF A0O1. Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

The Eldorado paleosurface marks the last major period of 
erosion in the Witwatersrand succession in the Welkom goldfield. 
Fluvial and debris-flow pediments on this surface contain placer 
concentrates that were ultimately derived by the repeated erosion 
of subcropping placers, which occur within a sequence of onlap- 
ping formations, separated by unconformities, near the southern 
margin of the basin. Autoradiographs of core drilled through the 
pediment indicate that uranium mineralization is associated with de- 
trital pyrite accumulations on the Eldorado paleosurface. This min- 
eralization occurs as fluvial bedload concentrates that were deposit- 
ed in shallow paleochannels, and with conglomeratic diamictites. 
Comparison of heavy mineral assemblages in crushed concentrates 
of the subcropping placers with those from the Eldorado pediment, 
indicates that: the suite of heavy minerals is the same; all three vari- 
eties of pyrite show detrital rounding, including secondary pyrite 
that originally formed in situ in the older placers; kerogen particles 
appear to be rounded allogenic grains of broken columnar kerogen 
derived from erosion of older placers; uraninite is very sparse and 
occurs as rare inclusions in the rounded kerogen grains and even 
more rarely as free’ allogenic grains; there is extensive evidence of 
alteration because the uranium occurs predominantly as brannerite 
and uraniferous leucoxene. The rarity of uraninite indicates that 
most of the grains of that mineral were destroyed during reworking 
and exposure to the elements on a fan pediment. The destruction 
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could have been due to the oxidation of tetravalent uranium to hex- 
avalent uranium by a weakly oxidising atmosphere. (author). 15 
refs, 8 figs, 3 tabs. 


25860 (IAEA-TECDOC—427, pp 293-311) Interpreta- 
tion of alpha- and gamma-spectrometric data from Precam- 
brian conglomerates. A case study from the Denny Dalton 
uranium prospect, Northern Zululand, South Africa. Saager, 
R.; Stupp, H.D.; Vorwerk, R.; Thiel, K.; Hennig, G.J. 
(Koeln Univ., Germany, F.R. Mineralogisch-Petrogra- 
phisches Inst.; Koeln Univ., Germany, F.R. Inst. fuer Kern- 
chemie). Sep 1987. NTIS (US Sales Only), PC A20/MF 
A01. Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

During uranium exploration of early Precambrian conglom- 
erates, the incorrect interpretation of gamma-spectrometric data ob- 
tained from weathered outcrops resulted in a costly follow-up and 
drilling programme which eventually had to be abandoned because 
of disappointing results. Subsequently, detailed alpha-spectrometric 
and additional gamma-spectrometric studies were carried out and, 
at first, yielded contradictory information. Recent uranium loss ap- 
parently was reflected by e-U/U ratios exceeding unity whereas U- 
234/U-238 ratios which also exceeded unity suggested recent urani- 
um addition. Reconciliation of the data was achieved by consider- 
ing Ra-226 addition during the last 10/sup 5/ years. Measurements 
of radium activities substantiated this suggestion. For “old” (> 2 
mio. years) uranium mineralizations, this case study demonstrated 
that e-U/U ratios which exceed unity can not always be considered 
a result of recent (less that 10/sup 6/ years old) uranium loss, but 
may also be caused by recent (less than 10/sup 5/ years old) addi- 
tion of radium. It is, therefore, suggested that a combination of 
alpha- and gamma-spectrometry can help to reduce exploration 
costs if recent supergene addition of radium cannot be ruled out. 
(author). 17 refs, 7 figs, 1 tab. 


25861 (IAEA-TECDOC—427, pp 313-334) Heavy min- 
geochemistry 


eral distribution and related to sedimentary 
facies variation within the uraniferous intermediate reefs plac- 
ers, Witwatersrand Supergroup, South Africa. Frey, M.; 
Saager, R.; Buck, S.G. (Koeln Univ., Germany, F.R. Inst. 
of Mineralogy and Petrology; Anglo American Corp. of 
South Africa Ltd, Welkom, South Africa. Dept. of Geolo- 
gy). Sep 1987. NTIS (US Sales Only), PC A20/MF AOl1. 
Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

The Intermediate Reefs placers of the Precambrian Central 
Rand Group, Welkom goldfield, comprise interbedded quartz aren- 
ites, quartz wackes, and pyritic U-Au bearing quartz pebble con- 
glomerates which currently are of subeconomic potential. On litho- 
logical grounds the Intermediate Reefs are subdivided into two 
members. The present investigations showed that the lower 
member is developed as a mature placer which accumulated in a 
perennial braided stream environment, and the upper one as imma- 
ture sedimentary deposits which were accumulated under ephemer- 
al conditions. Geochemical and mineragraphic studies reveal that 
for the Intermediate Reefs zone, brannerite is the principal uranium 
carrier and that the gold/uranium ratio is low when compared to 
other reefs of the Welkom goldfield. The studies, furthermore, 
show that the two members of the Intermediate Reefs differ in the 
relative abundance of their detrital minerals. It is suggested that 
these differences are caused by differing lithologies in the respec- 
tive provenance terranes rather than by variations of the prevailing 
sedimentary processes. The subeconomic ore grade of the Interme- 
diate Reefs is attributed to: (I) lack of economic minerals in their 
sedimentary source, (II) absence of reworkable well mineralized 
placers in their footwall, and (III) inadequate hydraulic conditions 
preventing the efficient accumulation of uraninite and gold. 
(author). 28 refs, 9 figs, 3 tabs. 
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25862 (IAEA-TECDOC—427, pp 335-353) Paleocurrent 
and lithological facies control of uranium and gold mineralisa- 
tion in the Witwatersrand Carbon Leader Placer, Carleton- 
ville Goldfield, South Africa. Buck, S.G.; Minter, W.E.L. 
(Anglo American Corp. of South Africa Ltd, Welkom, 
South Africa. Dept. of Geology; Cape Town Univ., South 
Africa). Sep 1987. NTIS (US Sales Only), PC A20/MF 
A01. Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

The Carbon Leader placer in the Carletonville goldfield is a 
pebbly quartz-arenite that occupies numerous low-sinuosity chan- 
nelways which trend down a southerly paleoslope. The placer sedi- 
ment is distinctively grey and siliceous in comparison with the 
bounding lithologies both above and below the orebody. The most 
common facies sequence established by Markov analysis consists of 
an irregular scoured base overlain by oligomictic lag conglomer- 
ates, which grade upward into quartz-arenites, quartz-wackes, and 
finally into shales. The sites of uranium and gold concentration cor- 
relate well with each other and are associated with linear zones of 
thick placer accumulations in channelways. Mineral concentrations 
associated with thin placer accumulations indicate areas where 
higher stream-power prevailed. Besides being geographically sepa- 
rate, various channels may have been active at different times when 
conditions affecting mineral supply and concentration were not the 
same. The differences noted indicate that deeper, more active chan- 
nels, probably occupied by perennial streams, deposited more, 
coarser, and better mineralised placer sediment down the eastern 
part of the detailed study area. In contrast to this, channelways 
down the western part of the detailed study area were probably oc- 
cupied by more ephemeral streams that deposited less gravel, more 
sand, and more immature, poorly mineralised, sediment. The same 
conclusion is reached by analysing the uranium-gold ratio pattern 
across the detailed study area. In this instance, ratios exceeding 12 
demarcate the immature western part of this area. High ratios also 
define distal facies and these clearly indicate that the data in the 
southwestern part of the detailed study area are on the margin of a 
distal environment in which the uranium content will be higher 
than that encountered further upslope. 


25863 (IAEA-TECDOC—427, pp 355-386) Review of 
uranium-bearing minerals in the Dominion and Witwatersrand 
placers. Feather, C.E.; Glatthaar, C.W. (Anglo American 
Research Labs., Crown Mines, South Africa). Sep 1987. 
NTIS (US Sales Only), PC A20/MF A01l. Order Number 
DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

The mineralogical, geochemical and metallurgical properties 
of the uranium-bearing minerals in the Proterozoic Dominion 
Group and Witwatersrand Super-Group are reviewed. New infor- 
mation, from the authors’ recent investigations, is included. Near 
the base of the Dominion Group (2,800 Ma), there are two eco- 
nomically important conglomerate horizons known as the Lower 
Reef and the Upper Reef. The conglomerates consist of quartz peb- 
bles in a fine-grained matrix. Uraninite and its alteration products 
are most abundant, and completely unaltered grains are very rare. 
The overall assemblage is generally refractory to conventional ura- 
nium extraction processes, and chemically rigorous procedures, 
such as high pressure - high temperature leaching, are advisable. 
The economically important reefs of the Witwatersrand Super- 
Group (2,300-2,800 Ma) occur in the Upper Division. They range 
from coarse pebble conglomerates in the proximal zones to quart- 
zites in the most distal zones. The pebbles consist mainly of well 
rounded quartz, chert and quartzite fragments. The significant ura- 
nium-bearing minerals are uraninite, which may be intimately asso- 
ciated with carbon (kerogen), and its U-Ti alteration products in- 
cluding brannerite. Significant concentrations of uranium (> 500 
ppm) have been found to occur in the phyllosilicates within concre- 
tionary pyrite nodules and within the matrix in lenticles formed of 
argillaceous constituents. The slimes fraction generated by milling 
of the ore may contain significant concentrations of uranium. The 
uranium-bearing mineral assemblage differs from reef to reef in the 
same mining area, and within the same stratigraphic horizon over a 
wide area, Conventional oxidising acid leaching of typical Witwa- 
tersrand ore achieves about 80 per cent recovery. Free grains of 
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uraninite undergo rapid dissolution, and phyllosilicates which con- 
tain uranium are amenable to leaching. 


25864 (IAEA-TECDOC—427, pp ee Geology and 
exploration history of Precambrian le conglomer- 
ates in Western Australia. Carter, J.D.; Gee, R.D. (Geologi- 
cal Survey of Western Australia, Perth). Sep 1987. NTIS 
(US Sales Only), PC A20/MF AOl. Order Number 
DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble conglom- 
erates. Report of the Working Group on Uranium Geology. 

Pyritic quartz-pebble conglomerates occur in a number of 
the Precambrian sedimentary sequences in Western Australia. How- 
ever it is only those occurrences at the higher stratigraphic levels 
within the Pilbara Block, and the lowermost stratigraphic levels of 
the superposed Hamersley Basin that provide any encouragement 
for economic concentrations of uranium and gold. In the Pilbara- 
Hamersley region, siliciclastic sequences in the Gorge Creek Group 
are associated with the progressive cratonisation of the Pilbara 
Block, whereas other prospective sequences are associated with the 
transgression over the Pilbara Block by the lower Fortescue Group 
during Hamersley Basin deposition. These processes took place in 
the time period between 3.0 and 2.6 b.y. Some analogies with the 
uranium and gold bearing sequences of Elliot Lake and the Witwa- 
tersrand have been recognised for at least three decades, during 
which time some 40 exploration programmes have been undertaken. 
The Hardey Sandstone is confined to early depositional sub-basins. 
Within these sub-basins there accumulated basalt sheets, and pyritic 
feldspathic sandstone sequences, the latter containing many beds of 
pyritic quartz-pebble conglomerate. Exploration programmes di- 
rected at these conglomerates in the Nullagine, Marble Bar and 
West Pilbara Sub-basins have encountered U/sub 3/O/sub 8/ 
values of around 1,000 ppm. Uranium occurs as fine uraninite grains 
in thucholite pellets, and as an uraniferous phase. Another minera- 
lised horizon occurs at a higher stratigraphic level, above the 
Kylena Basalt, but stratigraphically below the first most extensive 
carbonate member of the Fortescue Group. Although there has 
been some minor gold production from the Fortescue Group con- 
glomerates, the known uraniferous pyritic conglomerates are virtu- 
ally devoid of gold. Despite the evident similarities with the Rand, 
three geological factors may down-grade the Fortescue as a gold 
province. 20 refs, 5 figs. 


25865 (IAEA-TECDOC—427, pp 427-459) Sedimento- 
logy, origin and gold potential of the Late Archean Lalla 
Rookh Basin, East Pilbara Block, Western Australia. Krapez 
B.; Furnell, R.G. (Western Australia Univ., Nedlands, nop 
tralia. Dept. of Geology; Anaconda Australia Inc., West 
Perth, Australia). Sep 1987. NTIS (US Sales Only), PC 
A20/MF A01. Order Number DE88701433/JAW. 

In Uranium deposits in Proterozoic quartz-pebble ee 
erates. Report of the Working Group on Uranium Geolo, 

Terrigenous clastic sequences comprising the Lalla Rookh 
Formation rest with angular unconformity on the 3,550-3,000 Myr 
granitoid-greenstone terrain of the east Pilbara block. Outcrop of 
the Lalla Rookh Formation is confined to an elongate structural 
basin with dimensions of 50 km x 12 km that is bounded by high- 
angle faults and unconformities with older supracrustal rocks and 
younger ca 2,800 Myr old metasedimentary rocks. The results of a 
sedimentologic basin analysis suggest that the configuration of the 
original depository was similar to the present structural basin. The 
basin fill, attaining a maximum preserved thickness of 3,000 m, con- 
sists of five depositional facies; 1) alluvial-fan and talus-slope; 2) 
braided-stream; 3) flood-plain; 4) fan-delta; and 5) lacustrine. Braid- 
ed-stream deposits define the depositional axis of the basin and in- 
clude various proximal-conglomerate to distal-sandstone assem- 
blages. Significant heavy-mineral concentrations are located in: 1) 
stacked sequences of proximal core-zone conglomerates; 2) specific 
beds of conglomerate in stacked sequences of proximal to medial 
core-zones; 3) telescoped sequences of conglomerates in proximal to 
distal core-zones; 4) specific beds in stacked sequences of distal 
sandstones; 5) stacked “levee” sequences of sandstone lateral to 
proximal core-zones; and 6) basal diamictites of debris-flow origin 
in alluvial-fan facies. Potentially economic gold placers are devel- 
oped on low-angle, intraformational unconformities. The basin anal- 
ysis indicates that broad exploration targets for gold-pyrite placers 
can be identified by recognising suitable facies and facies assem- 
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blages. Specific targets are delineated using geochemistry which 
identifies anomalous concentrations of heavy minerals and sul- 
phides. 


25866 (NAGRA-NTB—85-42) Hydraulic conductivity, 
porosity and uranium retention of cristalline rock and marl: 
drilling cores infiltration experiments. Bischoff, K.; Wolf, K.; 
Hei er, B. (Nationale Genossenschaft fuer die Lager- 

ung ioaktiver Abfaelle (NAGRA), Baden (Switzer- 
land)). Apr 1987. 63p. (In German). Nagra, CH-5401 Baden, 
Switzerland. 

The hydraulic conductivity and the dynamic porosity under 
mechanical stress have been measured on intact or fissure bearing 
crystalline rock cores from the NAGRA (National Cooperative for 
the Storage of Radioactive Waste) drilling programme in the cen- 
tral part of northern Switzerland along with marl cores from Ober- 
bauenstock (Canton of Obwalden). Breakthrough profiles of urani- 
um-233 on four of the crystalline samples have been established and 
in addition the immobilized activity was registered by a-autoradio- 
graphy of sliced core samples. For the intact crystalline samples hy- 
draulic conductivities were in the range of 1.E-13 to 1.E-11 m/s, 
whereas the marl displayed much smaller values of approx. 1.E-15 
m/s. The dynamic porosity in the crystalline cores is some 10 to 90 
% of the total porosity, falling to 5 % in the marl sample. Calcula- 
tions of apertures and surfaces of the water conducting paths as 
well as an estimation of the coefficient of surface sorption were 
made by using the definition of the hydraulic radius and the rela- 
tion between the overall (measured) retardation and the sorption 
coefficient, R = 1 + a/sub f/K/sub a/ (assuming a linear sorption 
isotherm), respectively. All four breakthrough profiles have been 
used in a separate publication to model radionuclide transport using 
the radionuclide transport model RANCHMD for two flow geome- 
tries. The measured and calculated profiles agree well; the extract- 
ed parameters are consistent with values from the literature and in- 
dependant measurements. Here few parameters (apertures, surface 
and sorption coefficients) resulting from these calculations are com- 
pared with the values derived from the hydraulic radius concept. 
Alpha-autoradiographs are shown to be helpful in typifying flow 
path geometries. (author) 21 refs., 24 figs., 20 tabs. 


0507 Fuels Production And Properties 
REFER ALSO TO CITATION(S) 26401, 26437, 26661, 27008 


Cracking and relocation of mixed-oxide fast-reac- 
tor alk Roth, T.S.; Biancheria, A. (Westinghouse Electric 
Corp., Advanced Energy Systems Div., Box 10864, Pitts- 
burgh, PA 15236 (USA)). Nuclear Technology; 77: No. 1, 50- 
59(Apr 1987). 

A computer graphics technique was used to measure cracks 
and other features of mixed-oxide fuel ceramographs to provide in- 
formation useful for the modeling of fuel cracking and fragment 
movement. These measurements provided qualitative and quantita- 
tive information in several areas: crack formation and fuel-fragment 
movement, fuel-cladding gap size, crack size, crack orientation, 
radial distribution of crack porosity, and change in fuel volume (re- 
ferred to as total fuel swelling) as a function of oxygen-to-metal 
ratio (O/M) and burnup. Examination of the ceramographs indicat- 
ed that a crack starts on a free surface and propagates until it 
reaches another free surface. Thus, the first crack extends from one 
side of the fuel to the other, and succeeding cracks terminate on 
existing cracks or on the fuel surface. While crack formation was 
found to be independent of O/M, differences in ‘crack healing at 
moderate power (19 kW/m) and high burnup (12 at.%) lead to a 
predominance of radial cracks for high O/M (—1.96) fuel and both 
radial and circumferential cracks for low O/M (—1.92) fuel. The 
different effects of circumferential and radial cracks on fuel behav- 
ior produce smaller postirradiation fuel-cladding gaps and larger 
cracks in the lower O/M fuel pins. Fuel swelling at intermediate 
burnup (—8 at.%) is independent of O/M, but at high burnup (—12 
at.%) lower O/M fuel swells more. This swelling behavior may be 
related to a similar O/M dependence of retained fission gas. 
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25868 Fission gas bubbles in uranium-aluminide fuels. 
Hofman, G.L. (Argonne National Lab., 9700 South Cass 
Avenue, Argonne, IL 60439 (USA)). Nuclear Technology; 
77: No. 1, 110-115(Apr 1987). Contract W-31-109-ENG-38. 

Formation of fission gas bubbles heretofore has not been ob- 
served in uranium-aluminide fuels. Recent irradiations to record 
high burnups offered a possibility to determine the onset of fission 
gas bubble formation in this type of fuel. Present experimental evi- 
dence suggests that UAI/sub 2/, UAI/sub 3/, and UAI/sub 4/ do 
not form fission gas bubbles at fission densities of 7 x 10/sup 21// 
cm/sup 3/ of fuel (60% depletion of 93% enriched /sup 235/U), 
and that pure uranium aluminide is likely to remain free of fission 
gas bubbles to very high /sup 235/U burnup at any enrichment. 
However, fission gas bubbles were found in these experimental 
fuels for the first time, but they were without exception associated 
with uranium-oxide inclusions that were evidently formed during 
fuel fabrication. 


0508 Spent Fuels Reprocessing 


25869 (INIS-mf—11107, pp 85) Fission product molybde- 
num-99 purification. Lopez, B.; Lopez, R.; Millan, S.; Fucu- 
gauchi, L.A. (Instituto Nacional de Investigaciones Nu- 
cleares, Mexico City). Dec 1986. (In Spanish). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


0509 Transport And Storage 


25870 (CONF-880125—1) Preliminary definition of the 
DOE/OCRWM transportation operating Final 
report. Rawl, R.R.; Kline, S.C. (Oak Ridge National Lab., 
TN (USA); Stoller (S.M.) Corp., Boulder, CO (USA)). 
1988. Contract AC05-840OR21400. 2ip. NTIS, PC A603. 
Order Number DE88005331/JAW. 

From Spent fuel storage seminar; Washington, DC, USA (20 
Jan 1988). 

This paper is based on the report "Preliminary Definition of 
the Transportation Operations System” and presents a summary of 
the preliminary definition of transportation operations activities for 
the cask shipment cycle, commencing with the dispatch of an 
empty cask, to loading and unloading of cask contents, and prepa- 
ration of the empty cask for redispatch. It first presents a high-level 
description of the transportation cycle and then further describes 
each of the major activities in greater detail. For simplicity of pres- 
entation, the highway mode of transport is most often used to de- 
scribe activities. The reader should keep in mind that the use of 
other modes will slightly alter the activities and possibly the se- 
quences. Major activities and functions of the system are organized 
into a first cut of how they could be allocated to specific facilities. 
The reader should keep in mind that the assignment of functions 
and the aggregation of these into specific facilities are tasks which 
have yet to be performed. This paper simply presents a first look at 
possible groupings of the functions on a facility basis. 12 figs. 


25871 (SAND—87-2656C) Public concerns about RAM 
radioactive materials] transport-communicating engineering 
data on risk. McClure, on D.; Luna, R.E.; Falci, F.P. Jr. 
(USDOE, Washin ee eS - Sandia National Labs., Albu- 
querque, NM (USA)) 1988. Contract AC04-76DP00789. 
10p. (CONF-880354—2; TTC—0762). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE88006648/JAW. 

From Waste management ‘88; Tucson, AZ, USA (1 Mar 
1988). 

This paper presents information concerning the safety of 
transporting radioactive materials (RAM). This evaluation is sup- 
ported by an examination of data for actual accidents and incidents 
that have occurred with RAM transport, a study of the regulatory 
test procedures used to certify RAM packagings and the compari- 
son of RAM transport with that of other hazardous materials. A 
number of studies are summarized that show that RAM transporta- 
tion has been a low risk operation for approximately four decades. 
Where appropriate, RAM transport statistics are compared with the 
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statistics of other hazardous materials. This engineering information 
can be used by federal, state and local officials and public interest 
groups to assess the relative risk of RAM transportation on a na- 
tional scale and in their local jurisdictions. The organization of en- 
gineering data in an orderly and logical fashion and the presenta- 
tion of this data to government agencies and members of the public 
can be used in an attempt to allay fears about the safety of RAM 
transportation. 10 refs., 2 tabs. 


0520 Waste Management 


REFER ALSO TO CITATION(S) 26711, 26712 


25872 (BNL-NUREG—40880) Development of a general 
model to predict the rate of radionuclide release (source term) 
from a low-level waste shallow land burial facility. Sullivan, 
T.M.; Kempf, C.R.; Suen, C.J.; Mughab , S.M. (Brook- 
haven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 10p. (CONF-880201—26). NTIS, PC 
ae A01; GPO Dep. Order Number DE88007047/ 

From Waste management ‘88: symposium on radioactive 
waste management; Tucson, AZ, USA (26 Feb 1988). 

Federal Code of Regulations 10 CFR 61 requires that any 
near surface disposal site be capable of being characterized, ana- 
lyzed, and modeled. The objective of this program is to assist NRC 
in developing the ability to model a disposal site that conforms to 
these regulations. In particular, a general computer model capable 
of predicting the quantity and rate of radionuclide release from a 
shallow land burial trench, i.e., the source term, is being developed. 
The framework for this general model has been developed and con- 
sists of four basic compartments that represent the major processes 
that influence release. These compartments are: water flow, con- 
tainer degradation, release from the waste packages, and radionu- 
clide transport. Models for water flow and radionuclide transport 
rely on the use of the computer codes FEMWATER and FEM- 
WASTE. These codes are generally regarded as being state-of-the- 
art and required little modification for their application to this 
project. Models for container degradation and release from waste 
packages have been specifically developed for this project. This 
paper provides a brief description of the models being used in the 
source term project and examples of their use over a range of po- 
tential conditions. 13 refs. 


25873 (CEA-DPS—87-05) Manual and user guide of the 
tridimensional model of general circulation; OCEAN. Char- 
tier, M. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection Sanitaire). Oct 
1987. 52p. (In French). NTIS (US Sales Only), PC A04/MF 
AO1. Order Number T188753056/JAW. 

The manual describes the assumptions set and the calcula- 
tions which lead from the Navier-Stokes equations to the general 
circulation model OCEAN. The numerical methods used to resolve 
the equations are specified. A description of the numerical code is 
provided, as well as a user’s guide which allows to bring the model 
into operation on a CRAY-1 computer. The model is used for the 
CEA environmental impact studies. 


25874 (CONF-880201—9) Strategic planning for waste 
management: Characterization of chemically and radioactively 
hazardous waste and treatment, storage, and disposal capabili- 
ties for diverse and varied multisite operations. Jolley, R.L.; 
Rivera, A.L.; Fox, E.C.; Hyfantis, G.J.; McBrayer, J.F. 
(Oak Ridge National Lab., TN (USA); "Advanced Waste 
Management Systems, Inc., Sevierville, TN (USA); Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (USA)). 
1988. Contract AC0S5- 840R21400. Tp. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88005851/JAW. 

From Waste management ‘88: symposium on radioactive 
waste management; Tucson, AZ, USA (26 Feb 1988). 

Information about current and projected waste generation as 
well as available treatment, storage, and disposal (TSD) capabilities 
and needs is crucial for effective, efficient, and safe waste manage- 
ment. This is especially true for large corporations that are respon- 
sible for multisite operations involving diverse and complex indus- 
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trial processes. Such information is necessary not only for day-to- 
day operations, but also for strategic planning to ensure safe future 
performance. This paper reports on some methods developed and 
successfully applied to obtain requisite information and to assist 
waste management planning at the corporate level in a nationwide 
system of laboratories and industries. Waste generation and TSD 
capabilities at selected US Department of Energy (DOE) sites were 
studied. 1 ref., 2 tabs. 


25875 (CONF-880482—1) Grouting as a waste immobili- 
zation/disposal method. McDaniel, E.W. (Oak Ridge Na- 
tional Lab., TN (USA)). 1988. Contract AC05-840R21400. 
18p. NTIS, PC A03/MF A0O1; 1; GPO Dep. Order Number 
DE88006776/JAW. 

From Korea Advanced Energy Research Institute meeting; 
Choong-Nam, Korea (5 Apr 1988). 

This presentation will discuss grouting. This presentation 
will discuss the application of a variety of cement-based grouting 
techniques available for disposal of environmentally harmful materi- 
als. Areas discussed are in situ grouting of pits, ponds and lagoons, 
grouting as remedial action, and fixation for disposal in burial 
trenches or vaults. 6 refs., 5 figs., 3 tabs. 


25876 (DOE/CH/10263—1) Review of Draft Crystalline 
Repository Project reports [sited on Indian reservation): 
Final report. Thorson, R.M. (Mashantucket Pequot Tribe, 
Ledyard, CT (USA)). 1 Feb 1988. Contract FG02- 
86CH10263. 45p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
Order Number DE88005859/JAW. 

The Mashantucket Pequot Tribal Council was concerned 
about the possible emplacement of a nuclear waste repository in the 
crystalline rocks of Eastern Connecticut and Rhode Island. The 
Tribe was especially concerned with the hydrological problems be- 
cause the Tribe’s lands occur in an area with all of the complica- 
tions cited above, including one of the highest concentrations of 
large brittle-fractures in southern New England. We questioned 
whether the intermediate and(or) regional groundwater systems 
might intersect the Cedar Swamp - a major groundwater discharge 
point at the junction of the Mesozoic brittle fractures and the 
Honey Hill Thrust. If the Cedar Swamp intersected the regional 
groundwater flow system, and if the groundwater flows were sub- 
stantial (i.e., 5% of total flow during dry periods), the regional con- 
tribution to the surface discharge might possibly be measurable 
from surface data. 4 refs., 12 figs. 


25877 (DOE/NE/44139—36) Scale model equipment 
testing: Final report for the period FY 1985 to FY 1987. 
Schiffhauer, M.A.; Inzana, R.E. (West Valley Nuclear Serv- 
ices Co., Inc., West Valley, NY (USA)). Jun 1987. Contract 
AC07-81NE44139. 91p. NTIS, PC A05/MF A0Ol; 1; GPO 
Dep. Order Number DE88007138/JAW. 

A one-sixth scale model of the underground waste storage 
Tank 8D-2 was used in conjunction with reduced scale equipment 
to determine the most efficient method of removing the stored 
waste. Simulating pumps which represented the actions of full scale 
equipment used at other DOE facilities were tested in simulated 
wastes to identify the number and location of the full scale equip- 
ment to be used in the 8D-2 storage tank for waste removal. This 
report provides a description of the theory used, the scale model 
equipment tested, method of calculation, and results which led to 
the design and installation of the West Valley Demonstration 
Project Waste Removal System. 5 refs., 25 figs., 26 tabs. 


25878 (DOE/RW—0150) OCRWM [Office of Civilian 
Radioactive Waste Management] publications catalog on 

high-level radioactive waste management. (USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC). 
Jul 1987. 142p. OSTI, PO Bx 62, Oak Ridge, TN 37831. 
Order Number T188006887/JAW. 

The US Department of Energy’s (DOE's) Office of Civilian 
Radioactive Waste Management (OCRWM) is publishing this cata- 
log to provide citations of selected technical and public information 
on the subject of high-level radioactive waste management. The 
catalog is a resource and reference tool. It will be updated and 
printed annually. The online catalog will be available for review 
through OCRWM’s Product Record System (PRS) and can eventu- 
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ally be made available to the public. The printed catalog version is 
suitable for libraries and those individuals needing either a broad 
base of information or a particular source; the computerized catalog 
version provides the most current information resources available, 
since updates to citations will be made as they are received. The 
number of documents suitable for listing in this catalog is expected 
to grow significantly each year. 


25879 (EGG-M—00386) A low-level radioactive waste 
disposal facility siting simulation exercise. Rope, R.C.; Roop, 
R.D. (Oak Ridge National Lab., TN (USA)). 1986. Contract 
ACO07-761D01570. 7p. (CONF-860317—63). NTIS, PC A02/ 
MF A0O1; GPO Dep. Order Number DE88006771/JAW. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

The DOE Low-Level Waste Management Program has de- 
veloped the Low-Level Radioactive Waste Siting Simulation, a role 
playing exercise designed to facilitate the process of siting Low- 
Level Waste (LLW) disposal facilities. This paper describes the de- 
velopment, content, and usefulness of the siting simulation. The 
simulation consists of two sessions: in the first, participants negoti- 
ate the selection of siting criteria, and in the second, a preferred site 
is chosen from three suitable candidate sites. Several workshops in- 
volving the simulation have been conducted for persons involved in 
the planning of LLW management activities. The simulation is 
useful as a training tool, a vehicle to foster communication, and a 
step toward consensus building and conflict resolution. The siting 
simulation is now available through the DOE Low-Level Waste 
Management Program for use by states, regional compacts, and 
other organizations involved in the development of LLW disposal 
facilities. 6 refs. 


25880 (EGG-M—19087) United States Department of 
Energy commercial reactor spent fuel programs being con- 
ducted at the Idaho National Engineering Laboratory. Pisci- 
tella, R.R.; Rasmussen, T.L.; Uhl, D.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1987. Contract AC07-761D01570. 
5p. (CONF-8711164—1). NTIS, PC A02/MF A01; 1; GPO 
Dep. Order Number DE88006774/JAW. 

From American Association of Mechanical Engineers; Hong 
Kong, Hong Kong (1 Nov 1987). 

The Idaho National Engineering Laboratory participation in 
OCRWM programs includes the Spent Fuel Storage Cask Testing 
Program, Dry Rod Consolidation Technology Program, Prototypi- 
cal Consolidation Demonstration Program, the Nuclear Fuel Serv- 
ices Project, and the Cask Systems Acquisition Program. The DOE 
has entered into a cooperative agreement with Virginia Power and 
the Electric Power Research Institute to demonstrate storage of 
commercial spent fuel in steel storage casks. The Program conduct- 
ed heat transfer and shielding tests with three storage casks with 
intact spent fuel assemblies and two casks with consolidated spent 
fuel rods, one of which was previously tested with intact fuel, and 
provides test information in support of Virginia Power's at-reactor 
dry storage licensing effort. 3 figs., 1 tab. 


25881 (EUR—11046) Study of dissolution-precipitation 
phenomena related to heat generated by underground disposal 
Vol 2. Experimental and theoretical study of dissolution and 
precipitation phenomena in granite. Oustriere, P.; Fabriol, R.; 
Defoix, D. (Bureau de Recherches Geologiques et Minieres 
(BRGM), 45 - Orleans (FR)). (Commission of the European 
Communities, Luxembourg). 1987. 38p. (In French). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
TI88753064/JAW. 


This study is composed of two parts developed in two sepa- 
rated volumes. The first part is a bibliographical research concern- 
ing the behaviour of waste analog elements during hydrothermal al- 
teration in active geothermal fields. The second part is an experi- 
mental and theoretical simulation of dissolution-precipitation phe- 
nomena related to heat generated in the vicinity of a nuclear waste 
repository located in granitic formations. This work is part of the 
CEC project MIRAGE on natural geological migration systems. 
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25882 (PNL-SA—15243) Qonatns experience in a ra- 
dioactive liquid-fed ceramic vitrification facility. 
Holton, L.K. Jr.; Dierks, R.D.; Coles R.W.; Katayama, 
Y.B.; Surma, LE; Thomas, N.M. (Pacific Northwest a 
Richland, WA (USA)). Feb 1988. Contract AC06- 
76RL01830. 20p. (CONF-880201—24). NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88006652/JAW. 

From Waste management ‘88: symposium on radioactive 
waste management; Tucson, AZ, USA (26 Feb 1988). 

Between October 1984 and March 1987 the Pacific North- 
west Laboratory (PNL) operated a pilot-scale radioactive liquid-fed 
ceramic melter (RLFCM) to convert radioactive solutions to a 
solid vitrified form (borosilicate glass). The facility was operated to 
test vitrification equipment components in a radioactive environ- 
ment and to develop design and operating data that can be applied 
to US Department of Enrgy (DOE) production-scale operations. 
The radioactive testing scope of the RLFCM has concentrated on 
testing vitrification flowsheets that simulate waste stored at West 
Valley, New York, and on preparing radioactive canisters for a spe- 
cial repository test in the Federal Republic of Germany. During ra- 
dioactive testing in the RLFCM 38 canisters of glass wre produced. 
This paper summarizes equipment and process experience obtained 
from the operations of equipment systems for waste feeding, waste 
vitrification, canister filling, canister handling, and vitrification off- 
gas treatment. 2 refs., 6 fgis., 2 tabs. 


25883 (PNL-SA—15438) Solving high-level waste dispos- 
al problems. Landsman, S.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Dec 1987. Contract AC06-76RL01830. 
5p. (CONF-871276—1). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE88007148/JAW. 

From National registry of radiation protection technologists 
board meeting; Miami, FL, USA (11 Dec 1987). 

Techniques developed for disposing of high-level waste from 
a hot cell proved to be highly successful in reducing the radiation 
exposure of the workers involved. The people responsible for de- 
veloping these techniques were primarily from the radiation protec- 
tion profession. This paper describes the problems encountered and 
solutions developed during the 9-month period of this operation. 


25884 (PNL-SA—15540) Characterization of activated 
metals in spent fuel hardware. Luksic, A.T. (Pacific North- 
west Lab., Richland, WA (USA)). Jan 1988. Contract 
AC06-76RL01830. 9p. (CONF-880125—3). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE88005631/JAW. 

From Spent fuel storage seminar; Washington, DC, USA (20 
Jan 1988). 

Pacific Northwest Laboratory (PNL), for the US Depart- 
ment of Energy, has been investigating the components that make 
up the structural portion of spent fuel assemblies. This investigation 
has included identifying the materials used, the quantities involved, 
and options for their disposal. The subject of this paper is to de- 
scribe work that is currently being done at PNL to measure radio- 
nuclide activities in these activated metals. In order to properly de- 
termine and evaluate the packaging and treatment options available 
for processing and disposing of activated metals, they must first be 
characterized. Part of this characterization is a determination of the 
radionuclides and their respective concentrations present in the ac- 
tivated metals. To date, this work has been primarily based on cal- 
culations using computer codes such as ANISN and ORIGEN2. 
The top and bottom end fittings are outside the active region, and 
there is also considerable support structure in these areas as well as 
other non-fuel bearing components that may require geologic dis- 
posal. The magnitude of the flux and the neutron spectrum is 
changing rapidly in these areas from active core values, and there is 
a large uncertainty on the accuracy of the calculations in these 
outer regions. In order to validate the methodology being used to 
estimate radionuclide concentrations in out of core regions, a sam- 
pling program was set up to compare calculations against laborato- 
ry measurements of activated metals. 3 figs. 
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25885 (RFP—4093) TRUSYSTEM: A _ computerized 
system for the management of defense transuranic waste. 
Adam, J.A.; Vaccaro, H.S.; Olive, R.L. II; Driscoll, K.L. 
(Rockwell International Corp. ., Golden, co (USA). Rocky 
Flats Plant; Los Alamos National Lab., NM (USA); Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA); USDOE 
Joint Integration Office, Albuquerque, NM). 1987. Contract 
AC04-76DP03533. 7p. (CONF-870306—73). NTIS, PC A02. 
Order Number DE88005339/JAW. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
987). 

The US Department of Energy (DOE) is embarking on a 

program to dispose of defense transuranic waste in the Waste Isola- 
tion Pilot Plant (WIPP) near Carlsbad, NM. In order to ensure that 
WIPP receives the waste at the required rate, the careful manage- 
ment of a logistic system involving numerous DOE facilities and 
specialized transports is required. TRUSYSTEM is being used in 
the design and operation of this complex system. TRUSYSTEM 
consists of a computerized database, a system simulation program, 
and software for the monitoring and dispatching of waste transport. 
This system, designed to operate on new generation of microcom- 
puters, is being written in machine independent code (FORTRAN 
and “C”). It is easily maintained and can be moved among different 
types of computers. TRUSYSTEM resides entirely within comput- 
er memory. This provides the speed necessary for real-time oper- 
ations. 


25886 (RFP—4201) Supercompaction and Repackaging 
Facility for Rocky Flats Plant transuranic waste. Barthel, 
J.M. (Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant). 1988. Contract AC04-76DP03533. 21p. 
(CONF-880354—1). NTIS, PC A03/MF A011; 1; GPO Dep. 
Order Number DE88006490/JAW. 

From Waste management '88; Tucson, AZ, USA (1 Mar 
1988). 

F The Supercompaction and Repackaging Facility (SaRF) for 
processing Rocky Flats Plant (RFP) generated transuranic (TRU) 
waste was conceptualized and has received funding of $1.9 million. 
The SaRF is scheduled for completion in September, 1989 and will 
eliminate a labor intensive manual repackaging effort. The semi- 
automated glovebox-contained SaRF is being designed to process 
63,500 cubic feet of TRU waste annually for disposal at the Waste 
Isolation Pilot Plant (WIPP). Waste will enter the process through 
an airlock or drum dump and the combustible waste will be pre- 
compacted. Drums will be pierced to allow air to escape during su- 
percompaction. Each drum will be supercompacted and transferred 
to a load out station for final packaging into a 55 gallon drum. Pre- 
liminary evaluations indicate an average 5 to 1 volume reduction, 2 
to 1 increased processing rate, and 50% reduction in manpower. 
The SaRF will produce a significant annual savings in labor, mate- 
rial, shipping, and burial costs over the projected 15 year life, and 
also improve operator safety, reduce personnel exposure, and im- 
prove the quality of the waste product. 1 ref., 10 figs., 3 tabs. 


25887 (SAND—87-1176-Vol.2) Description of ground 
motion data processing codes: Volume 2. Sanders, M.L. 
(Sandia National Labs., Albuquerque, NM (USA)). Feb 
1988. Contract AC04-76DP00789. 422p. NTIS, PC A18/ 
MF AOl1; 1; GPO Dep. Order Number DE88007137/JAW. 

Data processing codes developed to process ground motion 
at the Nevada Test Site for the Weapons Test Seismic Investiga- 
tions Project are used today as part of the program to process 
ground motion records for the Nevada Nuclear Waste Investiga- 
tions Project. The work contained in this report documents and 
lists these codes and verifies the "PSRV” code. Volume I, which 
contains the program specifications for the scientific and engineer- 
ing software, consists of the following programs: "SPECTRA" cal- 
culates the power density spectrum of digitized time histories from 
underground nuclear explosions (UNEs); “FILTER” designs 
optium finite impulse response filters and then filters UNE ground 
motion data; and "PSRV” calculates the pseudo relative velocity 
response spectrum for UNE ground motions. Volume II contains 
the following program specifications for the auxiliary software. 
“ACCESS” allows the user to scan, update, delete, or add records 
contained in the Weapons Test Seismic Investigations data base. 
“SCAN” produces an inventory of the time histories contained in a 
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large data file. “PLOT” plots the data files; “ROTATE” converts 
data in the horizontal plane into a UNE specific coordinate system; 
and “VECTOR” calculates the magnitude versus time of the 2-D 
(horizontal components) and 3-D (vertical andl horizontal compo- 
nents) vectors. Volume III comprises the users’ manuals for each of 
the programs described in Volumes I and II. 









25888 (UCID—21272) Plan for spent fuel waste form 
testing for NNWSI [Nevada Nuclear Waste Storage Investi- 
gations]. Shaw, H.F. (Lawrence Livermore National Lab., 
CA (USA)). Nov 1987. Contract W-7405-ENG-48. 36p. 
NTIS, PC A03/MF A011; GPO Dep. Order Number 
DE88005802/JAW. 

The purpose of spent fuel waste form testing is to determine 
the rate of release of radionuclides from failed disposal containers 
holding spent fuel, under conditions appropriate to the Nevada Nu- 
clear Waste Storage Investigations (NNWSI) Project tuff reposi- 
tory. The information gathered in the activities discussed in this 
document will be used: to assess the performance of the waste 
package and engineered barrier system (EBS) with respect to the 
containment and release rate requirements of the Nuclear Regula- 
tory Commission, as the basis for the spent fuel waste form source 
term in repository-scale performance assessment modeling to calcu- 
late the cumulative releases to the accessible environment over 
10,000 years to determine compliance with the Environmental Pro- 
tection Agency, and as the basis for the spent fuel waste form 
source term in repository-scale performance assessment modeling to 
calculate cumulative releases over 100,000 years as required by the 
site evaluation process specified in the DOE siting guidelines. 34 
refs. 


25889 Study of thermally induced convection near a high- 
level nuclear waste repository in partially saturated fractured 
tuff. Tsang, Y.W.; Pruess, K. (Lawrence Berkeley Lab., 
CA). Water Resources Research; 23: No. 10, 1958-1966(Oct 
1987). Contract AC03-76SF00098. 

We present simple estimates for velocities of buoyancy- 
driven flow of liquid and gas phases near a hypothetical high-level 
nuclear waste repository in partially saturated, fractured tuff. These 
estimates indicate that gas phase convection could take place with 
appreciable velocity, of the order of 20 m/year, while liquid con- 
vection is expected to be very slow, of the order of 0.1 mm/year. 
Detailed numerical simulations using an effective continuum ap- 
proximation to represent fracture effects confirm these estimates 
and demonstrate a sensitivity of gas convection to the strength of 
binary diffusion. 


25890 Status of the Oak Ridge National Laboratory new 
hydrofracture facility: Implications for the disposal of liquid 
low-level radioactive wastes by d injection. Haase, 
C.S.; Stow, S.H. (Environmental Sciences Div., Oak Ridge 
National Lab., P.O. Box X, Oak Ridge, TN 37831-6317 
(USA)). pp 227-234 of Waste management ‘87: Waste isola- 
tion in the US, technical programs and public education. 
Post, R.G. Tucson, AZ; University of Arizona Nuclear En- 
gineering Dept. (1987). (CONF-870306—). Contract ACO05- 
840R21400. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

From 1982 to 1984, Oak Ridge National Laboratory 
(ORNL) disposed of approximately 2.8 x 10/sup 16/ Bq (7.5 x 10/ 
sup 5/ Ci) of liquid low-level radioactive wastes by underground 
injection at its new hydrofracture facility. This paper summarizes 
the regulatory and operational status of that ORNL facility and dis- 
cusses its future outlook. Operational developments and regulatory 
changes that have raised major questions about the continued oper- 
ation and the new hydrofracture facility include: (1) significant /sup 
90/Sr contamination of some groundwater in the injection forma- 
tion; (2) questions about the design of the injection well, completed 
prior to the application of the underground injection control (UIC) 
regulations to the ORNL facility; (3) questions about the integrity 
of the reconfigured injection well put into service following the 
loss of the initial injection well; and (4) implementation of UIC reg- 
ulations. Ultimately, consideration of the regulatory and operational 
factors led to the decision in early 1986 not to proceed with a UIC 
permit application for the ORNL facility. There are no plans to re- 
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activate the hydrofracture process. Subsequent to the decision not 
to proceed with a UIC permit application, closure activities were 
initiated for the ORNL hydrofracture facility. Closure of the facili- 
ty will occur under both state of Tennessee and federal UIC regula- 
tions and under provision 3004(u) of the Resource Conservation 
and Recovery Act. 


25891 Civilian radioactive waste disposal. Hearings 
before the Committee on Energy and Natural Resources, 
United States Senate, One Hundredth Co First Session 
on S. 1007, S. 1141, S. 1211, S. 1266 and S. 1428, July 16 
and 17, 1987. Washington, DC; Government Printing Office 
(1987). 621p. 

Sen. Mark Hatfield, in opening the hearing, noted that each 
of the five bills to be addressed, although differing in approach had 
a common thread, namely: each bill was drafted with the recogni- 
tion that implementation of the Nuclear Waste Policy Act of 1982 
had been a failure. The five bills are: S. 1007, to enable states locat- 
ed on a river or aquifer affected by the siting of a repository for 
high-level radioactive waste or spent nuclear fuel to participate in 
the site selection, review, and approval process for such repository, 
and for other purposes; S. 1141, entitled the Nuclear Energy Waste 
Policy Act of 1987, which amended the 1982 act by replacing Sec. 
132, Storage Period for Spent Fuel; S. 1211, entitled the Nuclear 
Waste Processing Study Act of 1987; S. 1266, to provide for estab- 
lishment of regional monitored retrievable storage facilities by the 
Secretary of Energy as a way to resolve the problem of high-level 
radioactive waste storage, and for other purposes; and S. 1428, enti- 
tled the Subseabed Nuclear Waste Disposal Act of 1987. Statements 
over the two days were from state and federal energy officials and 
representatives of Indian tribes, an electric utilities, a trade union, 
the Seabed Institute, and the Institute for Energy Analysis. 


25892 Full-scale testing of TVA’s hyperfiltration system 
on simulated radioactive wastes. Hanrahan, T.P.; Swindle- 
hurst, D.P.; Spencer, H.G.; Brown, C.H. Jr.; Brady, D.H. 
(Associated Technologies, Inc., Charlotte, NC 28281 
(USA)). pp 689-704 of Waste management '87: Waste isola- 
tion in the US, technical programs and public education. 
Post, R.G. Tucson, AZ; University of Arizona Nuclear En- 
gineering Dept. (1987). (CONF-870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

The use of hyperfiltration (HF) in a nuclear application was 
the purpose of pilot tests conducted at Tennessee Valley 
Authority's (TVA) Sequoyah Nuclear Power Plant (SQN) in 1982. 
Using the pilot tests as the basis for full-scale operation, 90 gal/min 
HF systems have been designed and fabricated for TVA’s Watts 
Bar Nuclear Power Plant (WBN) and SQN. The systems will be 
achieving the dual objectives of preconcentration of the radwaste 
evaporator feed stream and processing of the fluid stream to meet 
the discharge criteria of 10CFR20 after taking credit for the mini- 
mum cooling tower blowdown dilution flow. Floor drain wastes, 
tritiated drain waste and condensate demineralizer regeneration 
wastes can all be preconcentrated to a reduced volume as little as 
5% of the initial waste feed stream. The decreased volume to be 
processed for solidification significantly increases the capacity of 
the radwaste disposal system while reducing the load, maintenance 
and operating costs associated with the evaporator. Prior to deliv- 
ery to TVA, one of the HF systems was required to be fully shop 
assembled, functionally operated and performance tested. The test- 
ing included meeting defined HF module and system performance 
criteria for rejection of gross beta/gamma activity, total suspended 
solids (TSS), total dissolved solids (TDS), and boron. The perform- 
ance test utilized nonradioactive streams formulated to simulate the 
drain wastes and condensate demineralizer regeneration wastes. In 
addition to successfully achieving the expected performance, signifi- 
cant processing and operating data as well as operational experi- 
ence were gained. The HF system is now at TVA awaiting installa- 
tion. 
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25893 Performance testing of high specific activity waste 
forms per 10 CFR part 61. Neilson, R.M. Jr.; URE EH 
J.W. Jr.; Rogers, R.D. (Idaho National Engineering 
EG and G Idaho, Inc., Idaho Falls, ID 83415 (USA) p pp 
557-568 of Waste management ‘87: Waste isolation in the 
US, technical programs and public education. Post, R.G. 
Tucson, AZ; University of Arizona Nuclear Engineering 

t. (1987). (CONF.870306—). Contract ACO07- 
761D01570. 

From Waste management '87; Tucson, AZ, USA (1 Mar 

1987). 

v The Low-Level Waste Data Base Development - EPICOR- 
II Resin/Liner Investigation Program of the U.S. Nuclear Regula- 
tory Commission (NRC) is obtaining information on radioactive 
waste by means of NRC-prescribed tests in a disposal environment. 
This paper describes the resin solidification task of that program 
and includes the current test status and results. 


25894 The incineration of absorbed liquid wastes in the 
INEL’s WERF incinerator. Steverson, E.M.; McFee, J.N. 
(Idaho National Engineering Lab., EG and G Idaho, Inc., 
P.O. Box 1625, Idaho Falls, ID 83415 (USA)). Phe tec saa 
of Waste management '87: Waste isolation in the 
cal programs and public education. Post, R.G. Tucson, | AZ: 
University of Arizona Nuclear Engineering Dept. (1987). 
(CONF-870306—). Coitract AC07-761D01570. 

From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 

° The concept of burning absorbed flammable liquids in boxes 
in the WERF incinerator was evaluated as a waste treatment 
method. The safety and feasibility of this procedure were evaluated 
in a series of tests. In the testing, the effect on incinerator oper- 
ations of burning various quantities of absorbed flammable liquids 
was measured and compared to normal operations conducted on 
low-level radioactive waste (LLW). The test results indicated that 
the proposed procedure is safe and practical for use on a wide vari- 
ety of solvents with quantities as high as one liter per box. No ad- 
verse or unacceptable operating conditions resulted from burning 
any of the solvents tested. Incineration of the solvents in this fash- 
ion was no different than burning LLW during normal incineration. 


25895 Field testing of waste forms using lysimeters. Mc- 
Connell, J.W. Jr.; Rogers, R.D. (idaho National Engineer- 
ing Lab., EG and G Idaho, Inc., Idaho Falls, ID 83415 
(USA)). pp 551-556 of Waste management ’87: Waste isola- 
tion in the US, technical programs and public education. 
Post, R.G. Tucson, AZ; University of Arizona Nuclear En- 

gineering Dept. (1987). (CONF-870306—). Contract AC07- 
761D01570. 

From Waste management '87; Tucson, AZ, USA (1 Mar 

1987). 

” The Low-Level Waste Data Base Development - EPICOR- 
II Resin/Liner Investigation Program funded by the U.S. Nuclear 
Regulatory Commission is obtaining information on performance of 
radioactive waste in a disposal environment. Waste forms manufac- 
tured from ion exchange resins used to clean up water from the ac- 
cident at Three Mile Island Nuclear Power Station are being exam- 
ined in field tests. This paper presents a description of the field test- 
ing and results from the first year of operation. 


25896 Instability of waste plumes adsorbed on iron oxide 
in soils. Gruber, J. jy Bem etme Science Group, Health, 
Safety, and Environment Div., Los Alamos National Lab., 
Los Alamos, NM 87545 (USA)). pp 397-402 of Waste man- 
agement ‘87: Waste isolation in the US, technical pro 
and public education. Post, R.G. Tucson, AZ; University of 
Arizona Nuclear Engineering Dept. (1987). (CONF- 
870306—). 

From Waste management '87; Tucson, AZ, USA (1 Mar 
198 


Iron (hydrous) oxide coatings on the solid matrix dominate 
adsorption in many soils. Their adsorption characteristics vary con- 
siderably with the composition of the soil pore water. If the latter 
is not sufficiently buffered, the contaminant distribution between 
solid and soluble soil phases, Kd ("distribution coefficient”), will 
change as intruding water differing in chemical composition from 
the original one in the system progresses through the plume envi- 
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ronment. Thus, the Kd’s at different locations within the plume 
become time dependent, spatially variable and causally correlated. 
The conventional constant or stochastic Kd model is not capable of 
describing contaminant migration in such a situation. A geochemi- 
cal equilibrium model, the so-called triple layer model, has been in- 
corporated into a transport code and is used to calculate the ad- 
sorption processes and, thus, the Kd as a function of environmental 
parameters. The major processes occurring are: (a) accumulation of 
a proton reservoir on the surface itself, (2) development of a charge 
cloud at a distance of several angstroms from the surface, capable 
of accommodating contaminant ions, and (3) development of a net 
charge at the oxide/water interface and, consequently, the creation 
of a cation or anion exchange capacity of the oxide. 


25897 Department of Energy technical assistance to the 
states under the Low-Level Radioactive Waste Policy Amend- 
ments Act of 1985. Case, J.T.; Conner, J.E. (Idaho National 
Engineering Lab., EG and G Idaho, Inc., Idaho Falls, ID 
83415 (USA)). pp 183-188 of Waste management '87: Waste 
isolation in the US, technical programs and public educa- 
tion. Post, R.G. Tucson, AZ; University of Arizona Nuclear 
Engineering Dept. (1987). (CONF-870306—). Contract 
AC07-761D01570. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

The Low-Level Radioactive Waste Policy Amendments Act 
of 1985 requires the Department of Energy (DOE) to provide tech- 
nical assistance to the states and compact regions in their efforts to 
fulfill their responsibilities under the Act. Technical assistance has 
been defined to include, but is not limited to ”...alternative technol- 
ogies for low-level radioactive waste disposal...” Alternative tech- 
nologies refer to low-level waste disposal concepts other than tradi- 
tional shallow-land burial. The DOE has two ongoing technical as- 
sistance projects examining alternative technologies for low-level 
radioactive waste disposal. The first program is the development of 
a conceptual design report comparing six low-level waste disposal 
concepts. The second technical assistance activity is the preparation 
of technical design reports evaluating licensing aspects of alterna- 
tive technologies. This paper presents the status of each activity; it 
addresses preliminary results of the conceptual design report and 
information relating to the technical design reports. 
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REFER ALSO TO CITATION(S) 25870, 25871, 25872, 25874, 25875, 25876, 
25880, 25882, 25883, 25888, 26692, 26711, 26712 
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REFER ALSO TO CITATION(S) 26497, 26692 


25898 (IPEN-Pub—119) Radioactive contamination of 
workers. General recommendation and procedures. Mastro, 
N.L. del; Santos, O.R. dos; Silva, E.N.D.; Santos, A.J. dos. 
(Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo 
(Brazil)). Sep 1987. 39p. (In Portuguese). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88701485/ 
JAW. 


The present publication has an objective to provide data and 
information to be used by workers who handle with or eventually 
could enter in touch with radioactives substances. The authors have 
made a compilation of subjects got from the literature on several 
aspects about radiocontamination, physical and chemical character- 
istics of radioisotopes, main sources of radioactive contamination, 
biological basis and treatement of internal and external decontami- 
nation. Special attention was paid to iodine and actinides contami- 
nation, particularly to uranium and plutonium. The conclusion are 
presented as general recommendation and synoptic tables. 
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0550 Safeguards, Inspection, And Accountability 


REFER ALSO TO CITATION(S) 25890, 25897 


25899 (CONF-880352—3) NUMATH: A nuclear material 
holdup estimator. Krichinsky, A.M. (Oak Ridge National 
Lab., TN (USA)). 1988. Contract AC05-840R21400. 1 1p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE88006672/JAW. 

From INMM workshop on process holdup; Rockville, MD, 
USA (2 Mar 1988). 

NUMATH is a computer program which provides near-real- 
time estimations of material compositions and inventories from pre- 
vious inventory measurements, operating data, and available on-line 
process measurements - in a manner that is transparent to the com- 
puter terminal operator. In steady-state simulated-run testing, 
NUMATH produced estimates within 10% of the measured inven- 
tories for accountable materials. 


0560 Legislation And Regulations 


REFER ALSO TO CITATION(S) 25890, 25897 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


25900 (DOE/IG—0251) Audit of isotope production and 
related sales at the Oak Ridge National Laboratory and the 
Mound Plant. (USDOE Office of Inspector General, Oak 
Ridge, TN. Eastern Regional Office). 16 Feb 1988. 22p. 
OSTI, PO Bx 62, Oak Ridge, TN 37831. Order Number 
DE88007505/JAW. 

Our review disclosed that improved funding and pricing 
policies and the establishment of a central focal point to oversee the 
production and sale of isotopes would materially enhance DOE's 
$18.5 million isotope program. Revenue shortfalls due to underpric- 
ing of individual products resulted in production disruptions, and 
shortages of isotopes needed for important medical, scientific, and 
industrial applications. Although DOE has been considering pro- 
posed program changes for 7 years, no significant actions have been 
taken. Also, DOE lost about $3 million since 1979 because of agree- 
ments with a commercial company which specified that DOE 
would (1) stop selling helium-3 to customers, including other gov- 
ernment agencies, and (2) provide this company with helium-3 feed 
material, a byproduct of nuclear weapons production. The compa- 
ny does not produce helium-3, and there is no other domestic com- 
mercial source for this isotope. 


25901 (INIS-BR—963, pp 147) Generator pf /sup 99/ 
Mo-/sup 99m/Tc. Study of its performance and quality. 
Acar, M.E.D.; Silva, C.P.G. da. (Instituto de Pesquisas En- 
ergeticas e Nucleares, Sao Paulo (Brazil)). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC All/MF A0O1. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 
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25902 (INIS-mf—11107, pp 27) cayenne of a special 
non-contaminant Ac-227 source. Becerril V, A. (Instituto Na- 
cional de Investigaciones Nucleares, Mexico City). Dec 
1986. (In Spanish). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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25903 (INIS-mf—11107, pp 101) Mathematical model to 
determine the separation plane of two phases in a pipe. Rami- 
rez G, F.P. (Instituto Mexicano de Petroleo, Mexico City). 
Dec 1986. (In Spanish). NTIS (US Sales Only), PC A07/ 
MF AOl. Order Number DE88780067/JAW. (CONF- 
861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


25904 (INIS-mf—11107, pp 99) Radiotracers application 
to an heterogeneous reactor. Ramirez G, F.P.; Cortes I, 
M.E. (Instituto Mexicano de Petroleo, Mexico City). Dec 
1986. (In Spanish). NTIS (US Sales Only), PC A07/MF 
AO1. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


25905 (INIS-mf—11107, pp 103) On the determination 
of gas flow in pipes. Ramirez G, F.P.; Cortes I, M.E.; Ceron 
R, M.; Sanchez P, R.; Jacobo R, R. (Instituto Mexicano de 
Petroleo, Mexico City). Dec 1986. (In Spanish). NTIS (US 
Sales Only PC AO7/MF AOl. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


25906 (OEFZS-A—1067) Conservation of waterlogged 
wood by freeze-drying and optional resin impregnation. 
Schaudy, R. (Oesterreichisches Forschungszentrum Seibers- 
dorf G.m.b.H.). Sep 1987. 56p. (CH—377/87). Austrian Re- 
search Centre Seibersdorf, A-2444 Seibersdorf (Austria). 

Limited Distribution. 

As a contribution to the ‘International Comparative Study 
on Waterlogged Wood’ (Grattan-Schweingruber-Project) of the 
ICOM Working Group on Waterlogged Organic Materials seven 
archaeological wood samples from sites in Canada, England, the 
Netherlands, Japan, Norway and Western Australia have been 
treated. The conservation process consisted of freeze-drying follow- 
ing a polyethylene glycol (PEG 400) treatment and - for fragile ob- 
jects - of a resin impregnation using a radiation-curable impregnant 
and gamma radiation for curing. The results are discussed, howev- 
er, without paying regard to the other contributions to this interna- 
tional study. 20 refs., 3 tabs., 30 figs. 


25907 (PNL-SA—15179) Gamma-ray densitometry: Non- 
destructive analysis of density evolution during ceramic 
powder p Schilling, C.H.; Graff, G.L.; Samuels, 
W.D.; Aksay, I.A. (Pacific Northwest Lab., Richland, WA 
(USA); Washington Univ., Seattle (USA)). Feb 1988. Con- 
tract AC06-76RL01830. 14p. (CONF-870878—5). NTIS, PC 
A03. Order Number DE88006671/JAW. 

From Conference on atomic and molecular processing of 
electronic and ceramic materials: preparation, characterization and 
properties; Seattle, WA, USA (31 Aug 1987). 

Gamma-ray attenuation measurements enable nondestructive 
analysis of density heterogeneities which evolve during the process- 
ing of ceramics and ceramic composites by powder consolidation 
methods. A densitometer apparatus has been constructed at the Pa- 
cific Northwest Laboratory or use in situ measurement of porosity 
and composition as a function of time and position during powder 
compaction and sintering. Attenuation experiments were performed 
with aqueous suspensions of colloidal a-AlsOs to evaluate the sensi- 
tivity of the gamma-ray densitometer and also to investigate the 
role of pH on compaction processes during sedimentation. One of 
the concerns with this technique is whether the gamma radiation 
degrade sample solvents or dispersing agents; no evidence of radi- 
ation damage was revealed in aqueous polymer solutions, based on 
analysis with gas chromatography, ion chromatography, and nucle- 
ar magnetic resonance spectroscopy. 29 refs., 6 figs. 
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08 HYDROGEN 


25908 (CNRC/E—26488) Overview of the Canadian hy- 
drogen and energy storage program: 1979 to 1985. Alderson, 
J.E.A.; Hammerli, M.; Murphy, J.R.B.; Taylor, J.B. (Con- 
seil National de Recherches du Ottawa, Ontario. 
Div. de l’Energie). Oct 1985. 123p. (In French). (MICRO- 
LOG—87-04560). National Research Council of Canada, 
Publication Sales and Distribution Office, Montreal Road, 
Ottawa, Ont., Canada K1A OR6; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report presents an overview of the Canadian program 
on hydrogen and energy storage. The main factor influencing the 
content of Canada’s hydrogen program is the decreasing availabli- 
lity of petroleum and the increase in electricity as energy sources. 
It is recognized that energy storage and hydrogen systems will fa- 
cilitate this transition. The principal Canadian strength in this area 
is the fabrication of water elecrolyzers which are exported world- 
wide, but in the energy storage sector, particularly electric batter- 
ies, Canada’s presence is very limited. The Canadian hydrogen pro- 
gram is based on a directive plan which has evolved taking into ac- 
count initiatives done outside the program, particularly in Ontario 
and Quebec. The overall objective is to secure capabilities within 
the areas studied, and particular objectives and programs are out- 
lined in the subcategories of hydrogen production, hydrogen use, 
energy storage and electrochemical research. Strategies adapted for 
attaining program objectives have been conceived in terms of par- 
ticular circumstances, the principal influences being the availability 
of resources and the importance conceded to the research in other 
countries. This report contains a brief review of the content and 
context of research activity, and an appendix provides a complete 
list of the reports produced within the program’s framework. Im- 
portant events or significant progress are noted in a chronological 
overview. There is also an examination of possible improvements, 
new challenges and possibilities in hydrogen research. 45 refs., 13 
figs., 1 tab. 


(HO—8706) Hydrogen: national mission for 

Siseie: (Advisory Group on Hydrogen Opportunities 
(Canada)). Jun 1987. 74p. (MICROLOG—87-06471). 
Canada. Energy, Mines and Resources Canada, Communi- 
cations Branch, 580 Booth St., Ottawa, Ont., Canada K1A 
0E4; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

This report discusses the oportunities, resources, benefits and 
future prospects with respect to energy applications in Canada. A 
unique mix of hydrogen needs, supply options and key technologies 
has given Canada an important competitive advantage. Canada’s 
unique hydrogen position can be exploited to develop hydrogen 
technologies which provide a platform to develop hydrogen-fuelled 
vehicles and products for domestic and export consumption. Rec- 
ommendation are therefore given with regard to developing the 
economic production of hydrogen from either fossil or sustainable 
sources, purification, distribution, and storage. Recommendations 
are also made to develop and own technologies for using hydrogen 
as a fuel in itself, in the production of liquid fuels and other chemi- 
cal products from fossil and biomass sources, and for effective in- 
dustrial interfacing to integrate energy sources whenever appropri- 
ate. A Canadian Hydrogen Authority is proposed to oversee and 
coordinate the mission. The benefits of a hydrogen-based economy 
are Outlined, including substantial local, national, and global bene- 
fits to the environment with special importance to the reduction of 
acid rain and the greenhouse effect, export of upgraded petroleum 
products, Canadian manufactured hydrogen-fuelled vehicles and 
other goods, and a strengthened resource sector having insurance 
against unforeseen economic or environmental surprises. 4 tabs. 


25910 (OHE—8109) Hydrogen: a challenging opportuni- 
ty. Findings and recommendations. Vol. 1. (Ontario Hydro- 
gen Energy Task Force (Canada)). Sep 1981. 45p. (MICRO- 
LOG—82-2577;  CE—01039). CANMET. /TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 
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For a decade Ontario has been showing concern for its long- 
term energy needs. All of Ontario’s major indigenous options lead 
predominantly to energy in the form of electricity. It is inevitable 
that these indigenous resources will be utilized much more exten- 
sively in the future than at present. For this shift to occur, and es- 
pecially if oil consumption is to be reduced, electricity must pene- 
trate the transportation sector to a significant degree. One approach 
is the transformation of the electricity to another energy carrier, 
hydrogen. With relatively low cost electricity, the availability of 
competitively priced hydrogen, beginning in the period 1990 to 
2000, is projected for Ontario. This report addresses the hydrogen 
opportunity in Ontario and presents its conclusions and recommen- 
dations. Topics covered in a general hydrogen overview include 
supply, storage and distribution, utilization (not only in transporta- 
tion), environmental aspects, hydrogen policy implementation and 
future aspects. 1 fig., 7 tabs. 


25911 Hydrogen: fuel of the future. Hearing before the 
Subcommittee on Energy Research and Development of the 
Committee on Science, Space, and Technology, House of Rep- 
resentatives, One Hundredth Congress, First Session, Septem- 
ber 23, 1987. Washington, DC; Government Printing Office 
(1988). 199p. 

Testimony was received on both H.R. 2541 and S. 1296, 
companion House and Senate bills which, if enacted would estab- 
lish a comprehensive R and D program on hydrogen, managed by 
DOE and NASA. It is pointed out that hydrogen can be a strong 
link between solar, nuclear, coal, and various energy-consuming ap- 
plications, as well as a medium for storage and transmission of 
energy. Improvement of current efforts was emphasized at the 
hearings. There were four panels of witnesses: (1) Members of Con- 
gress (one each from the House and Senate); (2) Federal Govern- 
ment (representatives of the US DOE and NASA); (3) University 
and Research Institute researchers (Texas A & M University; Clean 
Energy Research Inst., Univ. of Miami; and Hawaii Natural 
Energy Inst. represented); and (4) Private Sector (Delphi Research, 
Inc., Albuquerque, NM and Electric Power Research Inst., Palo 
Alto, CA represented). 


25912 Recent developments in hydrogen technology. 
Volume I. Williamson, K.D.; Edeskuty, F.J. Boca Raton, 
FL; CRC Press Inc. (1986). 192p. CRC Press Inc., 2000 
Corporate Blvd. NW, Boca Raton, FL 33431. 

These volumes present the latest information on hydrogen 
systems with special emphasis on the economics of hydrogen, ther- 
mochemical production processes, and the use of hydrogen as a 
fuel for automotive and aircraft applications. Volume I explores the 
role of hydrogen isotopes in fusion energy. All aspects of tritium 
handling and processing are covered including isotope separation 
storage, extraction from a breeding blanket, scavenging systems, 
and recovery from water. 
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25913 (OHE—8109) Hydrogen: a challenging opportuni- 
ty. Hydrogen utilization in surface vehicles. Vol. 5. (Ontario 
Hydrogen Energy Task Force (Canada)). Sep 1981. 124p. 
(MICROLOG—82-2581; CE—01038). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A O0G1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 

In this report, investigation was undertaken in order to ex- 
amine the potential for the use of Ontario-produced hydrogen as a 
fuel for combustion engines in the transportation sector, and to 
identify the opportunities for, and the limitations of, hydrogen as a 
transportation fuel for combustion engines in various classes of ve- 
hicles. As many factors to be considered depend critically on hy- 
drogen utilization technology, the study began with a review and 
assessment of the state-of-the-art of hydrogen technology in the 
areas of engine conversions and design, on-board fuel storage, and 
distribution and fuelling systems. Development potential and re- 
search needs were then identified. Focussing on the year 1995, the 
study also investigated the feasible transportation utilization of hy- 
drogen under two possible scenarios: a realistic scenario in which 
hydrogen development is determined by normal market forces, and 
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a high priority scenario in which hydrogen development is subject 
to government incentives. 10 figs. 20 tabs. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 





REFER ALSO TO CITATION(S) 25840, 26483 


25914 (CONF-871269—1) Landfill gas generation and 
migration: Review of current research. Bogner, J.; Rose, C.; 
Vogt, M.; Gartman, D. (Argonne National Lab., IL 
(USA)). 1987. Contract W-31109-ENG-38. 18p. NTIS, PC 
A03/MF AOl1; 1; GPO Dep. Order Number DE88005961/ 
JAW. 

From Anaerobic digestion program review meeting; Golden, 

CO, USA (1 Dec 1987). 

With regard to gas migration, a field investigation is examin- 
ing bidirectional gas movement through landfill cover materials by 
processes of pressure and diffusional flow. The purpose of the study 
is to quantify gas loss from the landfill reservoir by natural venting 
and air influx due to pumping on recovery wells. Two field sites - a 
humid site with clay cover and a semiarid site with sand cover - 
have been instrumented to examine vertical gas movement through 
cover materials. Results from the humid site indicate that concen- 
trations of methane, carbon dioxide, oxygen and nitrogen in soil gas 
vary seasonally with soil moisture; up to 10E5 g methane m™? yr™? 
are vented through the cover materials at the humid site (area of 17 
ht); and during prolonged wet weather, pressure gradients of more 
than 2 kPa may develop between the cover materials and top of 
refuse, indicating that pressure flow is periodically an important 
mechanism for gas transport. Addressing landfill gas generation, the 
goal is to develop simple assay techniques to examined the gas pro- 
duction potential of landfilled refuse. Refuse samples extracted from 
various depths in a landfill are being leached by three different 
methods to separate microbial mass and substrate. The leachates are 
being subjected to Biochemical Methane Production (BMP) assays 
with periodic qualitative examination of microbial populations using 
fluorescence microscopy of live cultures and scanning electron mi- 
croscopy (SEM). Triplicate assays of the leachates that produce in- 
significant quantities of biogas after 90 days incubation are being 
amended with sucrose, a nutrient broth, or a bacterial seed. Re- 
sponse of gas production to each of the three amendments was 
similar across all samples, regardless of the leaching method origi- 
nally employed, with nutrient addition producing the most stable 
long-term biogas production with the highest methane content. 23 
refs., 6 figs., 3 tabs. 


25915 (CU/C—1988) Project Gasolyn: conversion of 
light alcohols to hydrocarbons over ZSM-5 zeolite catalysts. 
Le Van Mao, R.; McLaughlin, G.P. (Calgary Univ., Alber- 
ta (Canada). Dept. of Chemistry). [1988]. 71p. (MICRO- 
LOG—88-00481). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

Two new categories of ZSM-5 zeolite catalysts, chryso-zeo- 
lites from chrysotile asbestos fibers, and An-modified ZSM-5 zeo- 
lites were found to be extremely selective in the conversion of 
methanol to hydrocarbons, leading to high yields in aromatics and 
light olefins. The catalytic performances of the Zn-modified ZSM-5 
zeolite and its chryso-zeolite counterpart, are compared with that 
of the parent ZSM-S zeolite. The feeds used in these experiments 
consisted of methanol, n-butanol, isobutanol, and a mixture of C/ 
sub 1/ - C/sub 4/ alcohols (the latter being a simulation of the mix- 
ture obtained in the IFP process). The 3 catalysts prepared were: 
HP-CAN10/Zn, HA-CAN9/Zn, and HA-CANI12/Zn, as well as 
HP-CAN10 for a reference sample and HA-CAN9/Zn-Mn. The 
catalysts were tested under 50 psi, 100 psi and 250 psi, and at 390/ 
sup 0/C, 430/sup 0/C and 470/sup 0/C. Six grams of catalyst was 
used in each run, the alcohol pumped at 15 grams per hour and the 
nitrogen gas maintained at 200 ml/min. The gas produced was ana- 
lyzed by gas chromatograph (GC) at 80 minute intervals and the 
organic and aqueous layers were collected in a cooled receiving 
flask, separated, weighed and analyzed by GC MSD and GC re- 
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spectively. Results indicate that in the presence of methanol as feed, 
Zn-modified zeolites or chryso-zeolites show their superiority over 
the parent ZSM-S5 zeolite for the production of liquid hydrocarbons 
and high octane rating aromatics. The incorporation of Zn into the 
ZSM-5 lattice by ion-exchange also contributed to a significant de- 
crease in the formation of durene. 





25916 (DOE/ER/13731—T1) Structure and regulation of 
methanogen genes: Progress report, July 1, 1987-February 29, 
1988. Reeve, J.N. (Ohio State Univ., Columbus (USA). 
Dept. of Microbiology). 1988. Contract FG02-87ER 13731. 
6p. NTIS, PC A02/MF A0O1; 1; GPO Dep. Order Number 
DE88006847/JAW. 

We are characterizing the histidine biosynthetic genes (hisA 
and hisI) and methyl reductase (mcrBDCGA) encoding genes from 
Methanococcus vannielii and a purine biosynthetic gene (purE) and 
methyl-viologen reducing hydrogenase (mvh) encoding genes from 
Methanobacterium thermoautotrophicum. The primary structures 
of most of these genes have been determined. DNA-dependent 
RNA polymerases purified from M. vannielii and M. thermoauto- 
trophicum have been used in DNA binding-footprinting experi- 
ments to identify promoter sequences. Sites of transcription initi- 
ation in vivo have been shown to correlate well with the sites iden- 
tified in vitro as RNA polymerase binding sites. Current work is 
aimed at determining how expression of these methanogen genes is 
regulated in vivo. 5 refs. 


25917 (NRC/E—C/197) Technical assessment of down- 
draft wood gasifiers. Bacon, D.W.; Downie, J.; Hsu, C.C.; 
Larish, G.K. (National Research Council of Canada, 
Ottawa, Ontario. Div. of Energy). Feb 1984. 264p. (MI- 
CROLOG—84-2207; CE—01034). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA OGI1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 

A mechanistic one-dimensional model has been developed 
for down-draft wood gasifiers. Each region of the gasifier is mod- 
elled, including drying, pyrolysis, combustion and gasification. A 
post-reaction region is included for those locations where there is 
no reaction but simply a heating or cooling of solid or gas. Axial 
profiles are predicted for composition and temperature. The details 
of this model have been incorporated in a computer simulation 
package called QUGAS2. Modelling of the drying and pyrolysis 
zones gives reasonable results based on a comparison of predicted 
temperatures with data available in the literature. However, the re- 
sults for the combustion and gasification zones are inconsistant with 
reported observations. Whether the problem lies in the assumptions 
used in the model, or in the mathematical solution techniques em- 
ployed, is still unresolved. Operating data using a down-draft 
Imbert gasifier were analyzed. In additon to using these data for 
comparison with the machanistic model, an empirical model was 
formulated. Finally, the problems associated with collecting reliable 
gasifier operating data were examined. Techniques for obtaining 
and analyzing gasifier data are suggested. 53 refs., 19 figs., 17 tabs. 


25918 (PNL-SA—15482) Proceedings of the 1987 bio- 
mass thermochemical conversion contractors’ review meeting. 
(Pacific Northwest Lab., Richland, WA (USA)). Nov 1987. 
Contract AC06-76RL01830. 182p. (CONF-8705212—). 
NTIS, PC A09/MF AOl1; 1; GPO Dep. Order Number 
DE88006730/JAW. 

From Conference on biomass thermochemical conversion 
contractors review meeting; Atlanta, GA, USA (20 May 1987). 

The US Department of Energy is actively developing re- 
newable energy resources through research and development pro- 
grams sponsored by the Office of Renewable Energy Technologies. 
These Proceedings describe biomass conversion projects sponsored 
by the Biomass Thermochemical Program within the Biofuels and 
Municipal Waste Technology Division of the Office of Renewable 
Energy Technologies. Pacific Northwest Laboratory has been des- 
ignated the Technical Field Management Office for the Biomass 
Thermochemical Conversion Program with responsibility for over- 
all field management of the program. This report contains detailed 
descriptions of ten projects aimed at developing liquid fuels tech- 
nology, gasification technology and innovations in direct combus- 
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tion technology. Each report has been abstracted and indexed for 
the Energy Data Base. (DT) 


25919 (WU/CE—8603) Catalytic hydrogasification of 
wood. Scott, D.S. (Waterloo Univ., Ontario (Canada). Dept. 
of Chemical Engineering). Mar 1986. 208p. Bioenergy De- 
velopment Program. Renewable Energy Branch, Energy, 
Mines and Resources Canada, 580 Booth St., Ottawa, Ont., 
Canada K1A OEF4; $N/C. 

The operation of a novel atmospheric pressure fluidized bed 
catalytic hydrogasification process developed in the laboratory was 
investigated for poplar wood. At nearly optimal conditions, an es- 
pecially prepared nickel-on-alumina catalyst gave 70% to 75% 
carbon conversion to methane, with a gas selectivity of 95%. Prod- 
uct gas containing a high percentage of methane could be obtained 
because of the low temperatures of operation. Optimal gasifier con- 
ditions with respect to residence time, temperature, feed-to-catalyst 
ratio, and catalyst coomposition and type were established. A con- 
cept for an integrated small-scale (100 t/day) syngas production 
unit is proposed which would yield a product gas with H/sub 2// 
CO ration of one. Wide flexibility can be achieved by the addition 
of a shift reactor. The proposed gasification process could be read- 
ily pressurized; it would produce an undiluted gas and would re- 
quire no input except wood and some water, both of which are 
consumed. All process units required, exept the hydrogasifier, are 
conventional technology. Preliminary estimates suggest that the 
cost of methane production, if wood or woody biomass is the feed, 
may be lower from this process than from other alternatives also 
using wood feed. 18 refs. 


25920 (WU/RI—8701) Technical evaluation of the Wa- 
terloo Fast Pyrolysis Process. Scott, D.S. (Waterloo Univ., 
Ontario (Canada). Research Inst.). Jan 1987. 228p. Bioen- 
ergy Development Program. Renewable Energy Branch, 
Energy, Mines and Resources Canada, 580 Booth St., 
Ottawa, Ont., Canada K1A OE4; $N/C. 

The fluidized bed fast pyrolysis process for the thermal con- 
version of biomass to liquids which is being developed at the Uni- 
versity of Waterloo has been evaluated more fully. Optimal operat- 
ing conditions for the maximum yield of liquids from hardwood or 
softwood have been determined by statistically designed experimen- 
tation in a 3 kg/hr reactor. The nature of the liquid product has 
been characterized, and from 80%-90% of the composition quanti- 
tatively identified. Similar studies have been done for some com- 
mercial celluloses. Scale-up criteria for shallow fluidized beds have 
been studied, and the results used to develop a model of the fluid- 
ized bed reactor process. A preliminary study of the carcinogenic 
and mutagenic properties of the oils has been carried out. A prelim- 
inary conceptual design and economic feasibility study have also 
been done for a full scale process. It is concluded that the Waterloo 
Fast Pyrolysis Process is currently the most economic method of 
converting biomass to an alternative fuel oil. In addition, the pyrol- 
ysis oils show a unique potential to serve as a feedstock for the re- 
covery of chemicals, or as an inexpensive fermentation substrate. 20 
refs., 12 figs., 2 tabs. 


25921 Microbiology of anaerobic conversion of organic 
wastes to methane: recent developments. Zinder, S.H. (Cor- 


nell Univ., Ithaca, NY). American Society for Microbiology, 
News; 50: No. 7, 294-298(1984). Contract AC02-81ER 10872. 

The microbial conversion of organic matter to methane is a 
process which is becoming increasingly attractive as a method of 
waste treatment and resource recovery. This article focuses on 
recent progress made in understanding the microorganisms in- 
volved in converting organic matter to methane and the future con- 
tributions microbiology will be able to make to improve the proc- 
ess. There are three preliminary points about microbial bioconver- 
sion to CH4,, that the author makes. First, there is generally a great- 
er degree of metabolic specialization in anaerobes than in aerobes. 
For example, many pure cultures of aerobes can completely miner- 
alize cellulose to CO2. However, the conversion of cellulose, or 
even simpler compounds, to CH, and CO: requires the cooperative 
interaction of several microbial species. Second, most of the free 
energy present in the substrate can be found in the methane that is 
produced. This makes the process attractive, since the methane pro- 
duced can be burned for energy generation, but it also means that 


09 OTHER SYNTHETIC AND NATURAL FUELS 
0902 Alcohol Fuels 


there is less energy available to the organisms involved in breaking 
down the substrate. The final point is that many of the most impor- 
tant bacteria involved in anaerobic bioconversion are slow-grow- 
ing, strict anaerobes. These organisms are difficult to culture and 
isolate, which discouraged many microbiologists from studying 
them. The recent development of simpler techniques for culturing 
strict anaerobes has contributed greatly to the recent increase in the 
isolation rate of new anaerobes. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 25915 


25922 (NEDOJ-PB—8001) Research on methanol fuel. 
(Institute of Applied Energy, Tokyo (Japan)). Mar 1981. 
151p. (In Japanese). NTIS (US Sales Only), PC AO8. Order 
Number DE88751812/JAW. 

Methanol attracts attention as oil-alternative energy. A re- 
search on methanol fuel was ordered by New Energy Development 
Organization in 1980 and a report was finished up recently. An out- 
line of the report is as follows. 1. The characteristics of the fuel: a. 
Liquid at ordinary temperature and easy to transport and handle. b. 
Impurities are not contained. c. Natural gas not suitable as an LNG 
source and brown coal which cannot be transported easily can be 
put into use. d. Usable not only for thermal power generation but 
also for automobile fuel or other broad purposes. 2. Problems: a. 
Generated heat is low. b. Consideration for safety in the environ- 
ment is required. c. Thermal efficiency is low. d. Phase separation 
in mixture with gasoline and corrosion problems are involved. 3. 
Despite these problems, the utilization of methanol is expected to 
increase drastically because the materials exist all over the world 
quite a lot. (32 figs, 26 tabs, 32 refs) 


25923 (NEDOJ-PB—8104) Survey on the ethanol fuel. 
(Japan Economic Organization, Tokyo). Mar 1982. 88p. (In 
Japanese). NTIS (US Sales Only), PC A05. Order Number 
DE88751819/JAW. 

Concerning a system to produce ethanol, a liquid fuel of 
high quality, from the biomass resources which can be regenerated, 
was surveyed. The content of survey is as follows: Present status of 
technology development, domestic and overseas. International pros- 
pect of availability of raw materials. Problems in the ethanol pro- 
duction technology. Trend in the utilization technology and the use 
conditions. By picking up Okinawa Prefecture as a model case, an 
estimate was made on the production potential and the cost. Finally 
an element analysis on the development of ethanol production 
system is described as well as the future problems involved. (19 
figs, 39 tabs, 67 refs) 


25924 (ORF—771219) Impact of the partial substitution 
of methanol in industrial and automotive fuels. Final repori. 
Part 1 and part 2. (Ontario Research Foundation, Sheridan 
Park (Canada)). 19 Dec 1977. vp. (MICROLOG—80-0576). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

This report details a program undertaken to review the 
recent literature, conduct testing, and assess technological impacts 
of the use of methanol as a partial fuel substitute in automotive and 
industial fuels in Canada. Methanol production from coal was stud- 
ied, by reviewing the literature and by visits to North American 
and European operations. Economics and environmental controls 
were examined. Current opinions and activities in automotive use of 
methanol was studied and considerable effort was made to assess 
the various scenarios in which end use of methanol could be ap- 
plied, with assessment made as to their relevance to the Canadian 
Scene. A significant conclusion was that a more likely requirement 
for methanol was in its partial substitution in diesel fuel. In the lab- 
oratory experiments, basic fuel components were analyzed and 
tested. Corrosion tests on fuel system components were conducted, 
and various fuel emulsion compositions where evaluated. Finally, a 
study was made of potential markets distribution and storage of 
methanol/gasoline blends for automotive use. 48 figs., 57 tabs., 126 
refs. . 
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25925 Effects of potassium on ammonia synthesis over 
iron singlecrystal surfaces. Strongin, D.R.; Somorjai, G.A. 
(Lawrence Berkeley Lab., CA). Journal of Catalysis; 109: 
No. 1, 51-60(Jan_1988). Contract AC03-76SF00098. 

The effects of potassium on ammonia synthesis over model 
iron single-crystal catalysts of (111), (100), and (110) orientation 
have been studiéj under high-pressure reaction conditions (20 atm 
reactant pressure Of nitrogen and hydrogen). Under these condi- 
tions, no more than 0.15 monolayers (ML) of potassium can be sta- 
bilized on the iron surfaces. The Fe(110) surface shows no activity 
for ammonia synthesis in this study with or without adsorbed potas- 
siith: The presence of potassium on the Fe(111) and Fe(100) sur- 
faces increases the rate of ammonia synthesis markedly. At a low 
reaction conversion of 0.3% the rate over Fe(i11) and Fe(100) is 
enhanced by a factor of two in the presence of potassium. The 
effect of potassium on Fe(111) and Fe(100) is enhanced as higher 
reaction conversions (i.e., increasing ammonia partial pressures) are 
achieved because potassium induces changes in the reaction orders 
for both ammonia and hydrogen. No change in the activation 
energy for the reaction is observed with potassium, suggesting that 
the reaction mechanism has not been altered. Temperature-pro- 
grammed desorption shows that the adsorption energy of ammonia 
is significantly reduced when coadsorbed with potassium. A model 
is proposed in which the decrease of ammonia adsorption energy, 
induced by potassium, reduces the concentration of ammonia on the 
iron surface. This effect decreases the number of active sites 
blocked by the ammonia product, thereby increasing the rate of 
ammonia synthesis. The model also suggests that an additional 
effect of potassium is to increase the rate of nitrogen dissociative 
chemisorption by about 30% over Fe(111) and Fe(100) under am- 
monia synthesis conditions. 26 references. 
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REFER ALSO TO CITATION(S) 25917, 25918, 25919, 25920, 26268, 26714 


25926 (CFS/MA—M-X-148) Biomass equations for seven 
major Maritimes tree species. Ker, M.F. (Canadian Forestry 
Service, Fredericton, New Brunswick. Maritimes Div.). 
1984. 54p. (MICROLOG—84-4273; CE—01047). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

Equations are given for estimating fresh and ovendry 
weights of biomass components for seven major Maritimes tree spe- 
cies (balsam fir, white spruce, red/black spruce, jack pine, red 
maple, white birch, and trembling aspen). Two equations are given 
for each component, one using diameter at breast height (DBH) 
alone as the independent variable, and the other using both DBH 
and height. A set of stump biomass equations is included which use 
DBH and stump height as independent variables. These equations 
are based on 1400 sample trees from throughout New Brunswick 
and Nova Scotia. Stem disc and branch samples were oven-dried 
and used to estimate ovendry/fresh weight ratios for each sample 
tree. A FORTRAN subroutine is included to assist in tree biomass 
calculations. 33 refs., 2 figs., 24 tabs. 
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25927 (CFS/NFRC—NOR-X-255) How climate affects 
tree growth in the boreal forest. Jozsa, L.A.; Parker, M.L.; 
Bramhall, P.A.; Johnson, S.G. (Canadian Forestry Service, 
Edmonton, Alberta. Northern Forest Research Centre). 
1984. 67p. CANMET/TID, Energy, Mines and Resources 


Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34 C AN per page, $3.40 CAN minimum. 

Increased use of renewable forest products for fuel supple- 
ments requires development of biomass inventories and projection 
of annual biomass yields. Climate has a direct and pronounced 
effect on vegetation and must be considered in any predictions re- 
lating to future forest biomass. Computerized x-ray densitometry 
techniques were used on tree ring samples collected from white 
spruce (Picae glauca (Moench) Voss) trees in Alberta, Saskatche- 
wan, Manitoba, and the Northwest Territories and black spruce 
(Picea mariana (Mill.) B.S.P.) trees in northern Manitoba. Detailed 
annual ring-width and ring-density chronologies were indicated by 
numerous common marker years, strong cross-dating between ran- 
domly selected individual cores and site summary chronologies, and 
high correlations between tree-ring chronologies for sites hundreds 


of kilometers apart. Appendices include only tabulated data. 17 
figs., 4 tabs. 


25928 (CFS/SFQ—LAU-X-60E) Biomass equations for 

black spruce in Quebec. Ouellet, D. (Canadian Forestry 

Service, Sainte Foy, Quebec). 1983. 33p. (MICROLOG— 

84-2208; CE—01036). CANMET/TID, Energy, Mines and 

Resources Canada, 555 Booth St., Ottawa, Ont., Canada 

aa 0G1. $0.34 CAN per page, $3.40 minimum; MF $10 
AN. 

Biomass prediction equations for black spruce (Picea mari- 
ana) were developed from sampling carried out in three regions of 
Quebec: Lebel-sur-Quevillon, Chibougamau, and Baie-Comeau. 
Two series of equations are presented for predicting the green and 
ovendry masses of the total above-ground tree, stem, merchantable 
stem, wood and bark of the merchantable stem, unmerchantable 
stem, and crown. The first series of equations uses diameter at 
breast height and the total height as predictors, while the second 
series uses only the diameter at breast height. 17 refs., 9 tabs. 


25929 (CTOM—PI-X-19) The microbiology of forest 
soils: a literature review. Hendrickson, O.; Robinson, J.B. 
(Guelph Univ., Ontario (Canada)). 1982. 75p. (MICRO- 
LOG—84-4260; CE—01041). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

This report discusses the activities of two major groups of 
forest soil microorganisms, the bacteria and the fungi. Special atten- 
tion is paid to their participation in the decay of major forest litter 
substrates, including leaves, branches and roots. The influence of 
bacteria and fungi in symbiotic associations with woody plant roots 
upon the cycles of carbon and nitrogen is described. The impacts of 
certain forest mamagement alternatives are assessed in terms of the 
creation of elimination of suitable environments for the activity of 
soil microorganisms. A bibliography is included. 507 refs., 1 tab. 


25930 (INPE—4247-PRE/1120) Flux analysis of the 
solar cells. Kishore, R. (Instituto de Pesquisas Espaciais, Sao 
Jose dos Campos (Brazil)). Jul 1987. 18p. (CONF-8707154— 
). NTIS, PC A03/MF A0O1. 

From 8. Brazilian congress of vacuum applications in indus- 
try and science; Rio de Janeiro, Brazil (22 Jul 1987). 

A flux method for the analysis of the excess carrier transport 
in multiple layer solar cells is described. This method avoids the as- 
sumption of the usual macroscopic device theory that-the physical 
dimension of the system should be large compared with the mean 
free path of the excess carrier. In this analysis the macroscopic cur- 
rent is described in terms of the microscopic parameters of the 
excess carrier like mean free path, mean lift time, and mean thermal 
velocity. The general formalism, presented here, can be applied to 
almost any type of solar cell structure. In the appropriate limits, the 
results of this formalism are shown to reduce to those obtained by 
earlier restricted analysis. 
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25931 (INPE—4250-PRE/1123) Impurity bands in quan- 
tum wells. Andradaesilva, E.A.; Costadacunhalima, I. (Insti- 
tuto de Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). 
Jul 1987. 8p. (CONE:8° 870276—). NTIS, PC A02/MF AOl. 

From 3. Brazilian school of semiconductor physics; Cam- 
pinas, Brazil (16 Feb 1987). 

The formation of an impurity band for concentrations realiz- 
able in experiments was observed both in Si/SiO2 metal-oxide-semi- 
conductor (MOS) and GaAlAs/GaAs heterostructures. Recent re- 
sults on the density of state of impurity bands in those systems were 
discussed and the general features concerning the effects of the gate 
voltage (MOS) and of the width of the well (GaAlAs/GaAs). The 
results are also used to serve the interpretation of the observed acti- 
vation energy of MOS at low temperatures. 


25932 (LU/FRE—SR13) Inventory of forest biomass left 
after logging. Belanger, J.; Dumont, J.-M.; ponies G. 
(Laval Univ., Quebec City (Canada)). 1984. 135 ICRO- 
LOG—84-4148; CE—01043). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

Four major Canadian forest types were the subject of a 
study intended to make an assessment of the residual forest biomass 
resulting from the use of various logging methods. Logging oper- 
ations were carried out on black spruce, jack pine, sugar maple and 
balsam fir types according to one of the following methods: tree- 
length, full-tree or shortwood. In the first phase of the project, sites 
were inventoried before logging using 0.04 hectare sample plots. In 
the second phase the sample plots were relocated after logging in 
order to quantify the residues made up of tops, branches, green 
stems and dead stems. All residues found in the plot were weighed 
in their green condition and the moisture content of each category 
of residue was measured. The logging method and tree type oven- 
dry weights are calculated, broken down by the overall oven-dry 
weight included the weight of stumps (above ground portion) as 
well as residual trees. Ratio sampling applied to black spruce shows 
little or no difference in residue accumulation from either tree- 
length or shortwood logging. In tree-length and full-tree oper- 
ations, residue accumulation is quite variable between species. 
However, when the dead stems are excluded the results are similar 
for black spruce and balsam fir in treelength logging. 18 refs., 24 
figs., 50 tabs., 8 illus. 


25933 (LU/FRF—SR17) Inventory of forest biomass left 
after logging in western Canada. Belanger, J.; Dumont, J.- 
M.; Belanger, G. (Laval Univ., Quebec City (Canada)). 
1984. 46p. (MICROLOG—84-4157; CE—01042). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

Two forest stands located in the province of Alberta, 
Canada, one of white spruce and one of lodgepole pine, were in- 
ventoried for their residual forest biomass following tree-length log- 
ging. In addition to estimating the quantity of fuel available for 
energy, the study was also intended to compare the effectiveness of 
two sampling methods: the transect method and the weighing 
method. From this study, it would appear that the weighing 
method and the transect technique produce similar results. For lod- 
gepole pine the average green weights are 49.80 tonnes per hectare 
(t/ha) by the weight method and 47.68 t/ha. For white spruce the 
average green weight is 63.73 t/ha (transect only). However, it 
should be noted that the inventory conditions, accumulation, and 
spread of the residues, were almost ideal. Some important points re- 
quire special attention when using the transect technique, namely, 
direction of the sampling planes, determination of specific, gravity, 
and determination of ratios by diameter class. 8 refs., 6 figs., 26 
tabs., 4 illus. 


25934 (NRC/E—NRCC21207) Bioenergy research and 
development. Hasnain, S.; Dumas, S.G. (eds.). (National Re- 
search Council of 
Energy). 1983. 2. (CE—01003). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 


Ottawa, Ontario. Div. of 
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This report is a compilation of all bioenergy research and 
development sponsored by agencies and ministries of the Canadian 
Government from April 1982 through March 1983. The work is 
conducted by federal scientists working within government labora- 
tories, private contractors, and univeristy scientists. The lead 
agency for Bioenergy Research & Development is the National Re- 
search Council which manages and coordinates the activities within 
the Federal laboratories and the contracted programs. Data sheets 
are given for each project within the areas of biomass resource as- 
sessment, environmental effects, biomass production and collection, 
conversion technologies, strategic and socio-economic studies of 
bioenergy, and biomass materials handling and transport. The infor- 
mation on the Project Data Sheet represents the status of the 
project at the time of going to print. Also included is a bibliogra- 
phy of bioenergy R&D reports. 213 refs. 


25935 (OMNR—840927) Fast growing hardwoods in On- 
tario. International Poplar Commission field tour. (Ontario 
Ministry of Natural Resources, Toronto (Canada)). 27 Sep 
1984. vp. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

This report was issued to serve as a guide book for partici- 
pants of a tour to various poplar farms and related institutions. At 
the stops along the tour a number of lectures were given on aspects 
of poplar cultivation, forest management, genetic characteristics, 
harvesting, and uses of poplar as energy sources. The material 
given presents illustative material and/or summaries and notes from 
such presentations. 23 figs., 2 tabs. 


25936 (STEV-TB—87-9) Project Energy forest SLU, 
progress report 1984-04-01 to 1987-03-31. Perttu, K.L. (ed.). 
(Statens Energiverk, Stockholm (Sweden)). Mar 1987. 249p. 
(In Swedish). NTIS (US Sales Only), PC All. Order 
Number DE88752531/JAW. 

Various types and clones of Salix have been tested at differ- 
ent places and at three stages. During 1985 productive clones have 
been secured and plant cultivation has started. Damage by insects 
and fungi has occurred. More than 200 scientific papers have been 
published. The average yield has been 12.3 ton dry substance per 
hectare and year. A complete list of reports is included. (G.B.). 


25937 (STEV-TB—87-9-App.1) Production results of 
Swedish energy forest cultivation. Summary of poll results. 
Ohlsson, T. (Statens Energiverk, Stockholm (Sweden)). 
Nov 1986. 8ip. (In Swedish). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE88752527/JAW. 

Results from 24 places concerning harvesting of Salix in 
Sweden are presented. The average yield according to 646 answers 
was 0.75 kg dry substance per square meter and year. The realistic 
yield according to 46 answers covering successfull cultivations is 
1.23 kg. The highest average yield 2.3 kg was obtained at Halland 
and Salix dasyclados cloues. (G.B.). 


25938 Sublinear current response in high-efficiency, high- 
resistivity silicon solar cells: Theory and experiment. Green, 
M.A.; Zhao, J.; King, D.L. (Solar Photovoltaic Laboratory, 
Joint Microelectronics Research Centre, University of New 
South Wales, Kensington 2033, Australia). Applied Physics 
Letters; 52: No. 16, 1361-1363(18 Apr 1988). 

Improvements in the efficiency of high-resistivity silicon 
concentrator solar cells with conventional top and rear contacts are 
reported. These improvements have been obtained despite a sub- 
stantially sublinear increase in cell short-circuit current with in- 
creasing solar concentration. The theory of operation of cells of 
this type under short circuit is outlined. This theory accurately de- 
scribes the observed current sublinearity and indicates how it can 
be eliminated. 


Method and apparatus for measuring areas of pho- 
photoelectric 


‘oalectete cells and cell performance parameters. 
Osterwald, C.R.; Emery, K.A. (to Dept. of Energy, Wash- 
ington, DC). US Patent 4, 712,063. 8 Dec 1987. Filed date 29 
May 1984. vp. Patent and Trademark Office, Box 9, Wash- 
ington, DC 20232. 
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Apparatus for mapping and quantifying effective current- 
producing cell area of a photovoltaic device in response to irradia- 
tion of the device is described comprising: translation stage means 
for supporting the photovoltaic device thereon; radiation producing 
means adjacent the translation stage for producing a coherent beam 
of radiation in a fixed position directed substantially normal to the 
translation stage onto the photovoltaic device in a focused incident 
spot having a precise, unvarying diameter, a precise, unvarying 
shape, and a precise unvarying intensity on the photovoltaic device; 
signal generating means connected to the drive means for produc- 
ing intermittent motion implementing signals for the drive means to 
sequentially move the translation stage in uniform precisely spaced 
discrete increments of distance in selected orthogonal directions not 
less than the diameter of the incident spot and for stopping the 
movement after each discrete increment of distance for an incre- 
ment of time; electronic sensing means for sensing and measuring 
the magnitude of electric current response produced by the photo- 
voltaic device; and computer means for producing the motion im- 
plementing signal, for correlating and storing measured current re- 
sponse along with the respective geometric positions. 


25940 Spectral response measurement system for large- 
area solar cells. Sopori, B.L. (Solar Energy Research Insti- 
tute, Golden, CO (USA)). Solar Cells; 22: 287-294(Dec 
1987). 

An optical system designed to make spectral response meas- 
urements on large-area cells is described. A high intensity white 
light beam illuminates the cell to establish a dc bias and a spectrally 
filtered beam is used to induce an ac photocurrent in the cell. The 
two beams are brought in to be collinear and combined by common 
optics consisting of an optical integrator and a beam converter. 
Prior to their mixing, the two beams are shaped to match each 
other’s characteristics. The final large-area (6 in. x 6 in.) beams are 
highly uniform and illuminate the cell at near-normal incidence. 
Several typical applications of the system, which illustrate the need 
for bias light (to simulate normal operation of the cell) during spec- 
tral response measurement, are described. 9 references. 


1406 Photovoltaic Power Systems 
REFER ALSO TO CITATION(S) 25946 


25941 (EPRI-AP—5762) Photovoltaic field - Fa sae 
ance assessment, 1986: Final report. Stokes, K.W. (New 
Mexico Solar Energy Inst., Las Cruces (USA). ‘Mar 1988. 
104p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. Order Number T188920227/JAW. 

The performance, operation and maintenance of three large 
photovoltaic plants for calendar year 1986 were analyzed. The 
plants examined were Arizona Public Service Company's Sky 
Harbor plant in Phoenix, Sacramento Municipal Utility District's 
PV1 and PV2 systems in Sacramento County, California, and Arco 
Solar’s plant near the Lugo substation in Hesperia, California. 
Hourly data were obtained from each plant's data acquisition 
system and calculations made of the following: (1) energy produc- 
tion; (2) system ratings; normalized to standard conditions used in 
the industry; (3) efficiency; (4) availability; (5) capacity factor. Op- 
eration, maintenance, and repair activities were examined by com- 
ponent for the three plants, and operation and maintenance costs 
were determined for Phoenix and the SMUD systems. 6 refs., 65 
figs., 6 tabs. 


25942 (N—88-15838) Status of 20 kHz space station 
power distribution technology. Hansen, I.G. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Jan 1988. 12p. (NASA-TM— 
100781; E—3951; NAS—1.15:100781; CONF-880248—). 
NTIS, PC A03/MF AO1. 
From 3. IEEE annual applied power electronics conference 
ition; New Orleans, LA, USA (1 Feb 1988). 

ower distribution on the NASA Space Station will be ac- 
complished by a 20 kHz sinusoidal, 440 VRMS, single phase 
system. In order to minimize both system complexity and the total 
power coversion steps required, high frequency power will be dis- 
tributed end-to-end in the system. To support the final design of 
“flight power system hardware, advanced development and demon- 


and ex) 
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strations have been made on key system technologies and compo- 
nents. The current status of this program is discussed. 


1407 Solar Thermal Power Systems 


(ME—870310) Design of a cycle-charged diesel/re- 
peste hybrid power system. (Mechron Energy Ltd. 
Ottawa, Ontario (Canada)). 10 Mar 1987. 70p. (MICRO- 
LOG—87-06191). Renewable Energy Branch, Energy 
Mines and Resources Canada, 460 O’Connor Street, Ottawa, 
Ont., Canada KIA OEF4; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St. 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report describes Mechron Energy Ltd.’s CYCLE 
CHARGE 4000 system, a new prime power diesel genset providing 
AC prime power for small stations and communities (10 kW- 
150kW) with energy efficiency, low maintenance, high reliability 
and long equipment life. The CYCLE CHARGE 4000 system can 
be combined in a hybrid system with wind turbine or photovoltaic 
source, with the battery providing an interface. Canadian and inter- 
national market potential are considered. Descriptions of the design 
with data sheets, technical specifications and price summary are in- 
cluded. 


1409 Solar Thermal Utilization 


25944 (INPE—4399-RPE/555) Actual performance and 
economic feasibility of residential solar water heaters. Final 
report. Anhalt, J.; Ennes, S.A.W. (Instituto de Pesquisas 
Espaciais, Sao Jose dos Campos (Brazil)). Sep 1987. 19p. 
(CONF-8708169—). NTIS, PC A03/MF AO1. 

From 4. Brazilian Congress of Energy; Rio de Janeiro, 
Brazil (17 Aug 1987). 

Four residential water heaters currently available on the 
Brazilian market have been evaluated for their possible use in sub- 
stituting for the common electric shower head. The tests were car- 
ried out with the solar systems mounted side by side on an artificial 
roof. The hot water demand was simulated following a consumer 
profile which represents an average Brazilian family. The data, 
which was collected automatically and presented in the form of 
graphs and tables, shows that an optimized solar water heater could 
save as much as 65 percent of the energy demand for residential 
water heating in the state of Sao Paulo. A study concludes that the 
installation and maintenance of such a solar system are economical- 
ly feasible if long term financing is available. 


25945 (NRC/E—8401) Performance of twenty solar do- 
mestic hot water systems in Prince Edward Island. Basdeo, 
A. (National Research Council of Canada, Ottawa, Ontario. 
Div. of Energy). Jan 1984. 70p. (CE—01002). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per page, 
$3.40 CAN minimum. 

Twenty nominally identical solar domestic hot water systems 
were installed in single family residences near Montague, Prince 
Edward Island, in 1981. A low cost monitoring technique was used 
to gather thermal performance data from each system. Data for 
1982 have been analysed with an aim to summarize system perform- 
ance and investigate the accuracy of a simulation program in pre- 
dicting the measured performances. System performance was evalu- 
ated by examining the solar energy delivered, solar fraction, system 
efficiency and solar savings. Weather data for Charlottetown, ap- 
proximately 50 km west of Montague, were used to simulate pre- 
dicted results; comparisons between actual and predicted useful 
energy delivered and system efficiency were used to assess the ac- 
curacy of the predictions. The results indicated that for an annual 
average load of 149 1/d, the average system delivered 5 GJ of 
useful energy over the operating year. Based on this result such a 
system had an annual solar fraction of 146%, an annual efficiency of 
19%, and contributed an annual solar savings of $143. 5 refs., 65 
figs., 10 tabs. 
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25946 (OME—87) Final solar systems monitoring report 
1985. (Ontario Ministry of Energy, Toronto (Canada)). 
[1987]. vp. (MICROLOG—87-06292). Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., 

West, Main Floor, Toronto, Ont., Canada M7A 2B7; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

The Active Solar Monitoring Project was conducted by the 
Ministry of Energy of Ontario, between November, 1982, and Oc- 
tober, 1985. Its objective was to instrument, monitor, assess, and 
report on the energy performance and reliablility of the solar 
energy demonstration projects sponsored by the Ministry, which 
were located on government buildings, and on commercial, indus- 
trial, municipal, institutional, and religious buildings. This project 
was initiated in order to obtain information about the real perform- 
ance of solar energy systems in Ontario. The opportunity to moni- 
tor a large number of solar energy systems with increasingly versa- 
tile and complex equipment is bounded by many constraints, includ- 
ing the following: capital costs of installed monitoring equipment; 
annual operating costs; availability of skilled manpower on sched- 
ule; availability of equipment on schedule; ease of installation of 
equipment; accessibility of the sites; complexity of collected data; 
requirement for expert observation on site; availability of commit- 
ted future funds. 51 figs., 128 tabs. 


25947 (WU/RI—8407) Natural ventilation systems for 
passive cooling. Bahadori, M.N. (Waterloo Univ., Ontario 
(Canada). Research Inst.). Apr 1984. 92p. (CE—01005). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per 
page, $3.40 CAN minimum. 

The theoretical and experimental research carried out since 
1950 on natural ventilation for passive cooling of buildings is re- 
viewed. Most of the research deals with buildings in hot and humid 
regiones of the world where air motion relative to the human body 
plays an important role in thermal comfort. The natural ventilation 
research at the Florida Solar Energy Center (FSEC) is highlighted. 
This work includes the monitoring of test rooms, and the wind 
tunnel and outdoor testing of scale models. The outdoor testing of 
a scale model involves laser-smoke flow visualization and video re- 
cording during the night as well as air velocity measurements. 
FSEC has also experimentally validated the natural airflow equa- 
tion and has suggested empirical values for the convection heat 
transfer coefficient for the walls in naturally ventilated rooms. Nat- 
ural ventilation can be employed for passive cooling of buildings in 
Canada in several ways. Ceiling (or table) fans are recommended to 
produce thermal comfort at higher temperatures. Cool night air 
should be circulated by opening windows, thereby creating cross 
ventilation, by a whole house fan or an air handling unit. The use 
of ceiling fans increases the heat transfer coefficient and the rate of 
coolness which may be stored in (or retrieved from) the building 
mass. 90 refs., 22 figs., 3 tabs. 
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25948 (CONF-8704110—, pp 25-26) International agree- 
ments. Reed, M. (Dept. of Energy, Washington, DC). 1987. 
ae PC All1/MF A0Ol. Order Number DE88003737/ 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

International agreements have always been in important part 
of the applied research conducted by the Geothermal Technology 
Division (GTD) of the Department of energy (DOE). Agreements 
provide a much greater base of knowledge from a much larger 
number of geothermal systems studied than could have been ac- 
complished without the agreements. The Geothermal Research 
Program of DOE has participated in ten different international 
agreements involving 21 countries and various research topics. 
These international agreements bring the research capabilities of US 
universities, government agencies, and national laboratories to focus 
on the data from a geothermal system in the other country and pro- 
vide a better understanding of the resource than either country 
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could alone. The results of this cooperative research are available 
to the US geothermal industry for application of a new technology 
to the proprietary data of a US field. International research agree- 
ments continue with ENEL, the government electrical utility in 
Italy, and CFE of Mexico. 


25949 (CONF-8704110—, pp 27-30) United Nations geo- 
thermal activities in developing countries. Beredjick, N. 
(United Nations, New York, NY). 1987. NTIS, PC All/ 
MF AO1. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 At 


tt of Technical Co-operation for Develop- 
ment (DTCD), is the operational arm of the United Nations to 
which the general assembly has given the mandate to implement 
technical co-operation projects in developing countries in the fields 
of: (1) exploration and development of natural resources (water, 
minerals, and relevant infrastructure) and energy - both convention- 
al and NRSE; (2) economic and social development planning; and 

(3) public administration and management training. For a quarter of 
a century the United Nations have been continuously involved in 
the execution of geothermal activities in developing countries. To 
date more than 30 geothermal exploration projects have been exe- 
cuted or are still under execution in 20 developing countries: eight 
in Africa (Djiboutti, Ethiopia, Kenya, Madagascar); eight in Asia 
(China, India, Jordan, Philippines, Thailand); nine in Latin America 
(Bolivia, Chile, El Salvador, Honduras, Mexico, Nicaragua, 
Panama) and six in Europe (Greece, Romania, Turkey, Yugoslavia). 
Some of these projects and the UN’s continuing role in geothermal 
resource development are discussed. 


25950 (CONF-8704110—, pp 177-182) SAN geothermal 
program overview: b Molloy, M.W. 
(Dept. of Energy, Oakland, CA). 1987. NTIS, PC All/MF 
A01. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr a 

San Francisco Operations (SAN) manages geothermal pro- 
grams and projects which include: Heber Binary power plant, 
Salton Sea Scientific Drilling, Advanced Brine Chemistry, Materi- 
als Development, and Pump Development. SAN initiated DOE’s 
Programs in Direct Heat Use, Geothermal Reinjection, Geochemi- 
cal Engineering and Materials, and Navy Geothermal Drilling; and, 
until this year, managed DOE’s Geothermal Reservoir Technology 
Program. In Fiscal Year 1987, SAN: transferred ownership of 
DOE's 3 MW HGP.-A geothermal power plant to Hawaii; is nego- 
tiating transfer of DOE’s Geothermal Test facility to private own- 
ership; and, it receiving proceeds from the sale of Baca power plant 
equipment to Mexico. In FY 1988-89, SAN proposes: development 
of critically needed, high-horsepower, downhole production pumps 
with industry; improvement of high-temperature downhole tools 
for Salton Sea scientific measurements; integrated analysis of geo- 
sciences data, for targeting of Sandia's deep magma drilling; signifi- 
cant improvement in fracture detection and measurement instru- 
ments and data analysis; evaluation of Pacific Northwest and Cas- 
cades geothermal potential with Bonneville Power and USGS; 
modeling brine chemistry and monitoring brine flow for control of 
scale, corrosion, and particulates in geothermal power plants; devel- 
opment of advanced materials, toxic removal, metals recovery, and 
encapsulation of geothermal residues, with industry; and, continu- 
ation of cooperative research with Mexico, focusing on fractured 
volcanic reservoirs and start-up of the former Baca 50 MW power 
plant. 


1501 Resource Status And Assessment 


25951 (CANMET—8416) Geothermal resource assess- 
ment of Atlantic Canada: progress report, 1983-1984. Drury, 
M.J. (Department of Energy, Mines and Resources, Ottawa, 
Ontario (Canada). Earth Physics Branch). Nov 1984. 7p. 
(CE—01016). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34 CAN per page, $3.40 CAN minimum. 

The program for the assessment of the geothermal energy 
potential of Atlantic Canada is now in its fifth year. Most of the 
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work - the compilation of existing data, the acquisition of new data 
on an opportunity basis, and the interpretation of the amassed data 
base - has been substantially completed. In 1982 the program en- 
tered its final phase, that of generating new data at specific targets 
of interest, at considerably greater cost than earlier phases. In 1983 
the various earth science projects were, with the exception of a 
small data-compilation continuation contract, all site- or area-specif- 
ic. A test hole was drilled on the campus of the University of 
Prince Edward Island in Charlottetown, a magnetotelluric survey 
was conducted across P.E.I., and hydrological studies of two small 
sedimentary basins were undertaken, in New Brunswick and in 
Nova Scotia. This report summarizes the results obtained. Some 
work recently completed is also briefly discussed. 7 refs., 1 fig. 


25952 (CONF-8704110—, or 33-35) Idaho Operations 

i overview. Prestwich, S.M. (Dept. of Energy, Idaho 
Falls, ID). 1987. NTIS, PC Al1/MF A0l. Order Number 
DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Idaho Operations Office issued two separate solicitations 
under the Caldera Investigations Program to cost-share with indus- 
try the drilling of deep thermal gradient holes to better understand 
the potential hydrothermal resource in the Cascades region. Three 
holes have been completed, and a fourth is started. The Heat Cycle 
Research Program completed supercritical binary cycle tests with 
the condenser at the vertical position and begun tests with the con- 
denser at a 10° attitude. Turbine efficiencies showed no major effi- 
ciency degradation when used with mixtures or in supersaturated 
turbine-expansion processes. The Geopressured Program has been a 
major activity. The FY-86 budget was $3M. During FY-86 the 
Gladys McCall well in Louisiana was operated continuously at 
maximum flow rates providing excellent reservoir data. These un- 
commonly high flow rates, approaching 30,000 barrels per day, 
were due to the development and application of a new scale con- 
trol technique. The Pleasant Bayou, Texas, production well was 
successfully cleaned-out and re-tubed. Under the Brine Injection 
Research Program, five groups conduct research to development 
methods to evaluate and to forecast the thermal, chemical, and hy- 
drologic effects of injection on geothermal reservoirs. $1.2M was 
budgeted for this effort in FY-86. Research was directed toward 


tracer development, predictive modeling of fractured reservoirs, 
and other research. 


25953 (CONF-8704110—, pp 75-76) Geopressured geo- 
thermal overview. Ramsthaler, J. (idaho National Engineer- 
ing Lab., Idaho Falls). 1987. NTIS, PC A1l1/MF AO01. 
Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The objective of the Geopressured Geothermal Program is 
to develop technology for evaluating, producing and utilizing 
geopressured geothermal resources. The program has successfully 
completed work estimating the size and magnitude of geopressured 
resources and is in the process of developing technology for pro- 
ducing and utilizing them. Tests are planned on three wells, the 
Gladys McCall Well, The Pleasant Bayou Well, and the Hulin 
Well. The Gladys McCall Well is under test at the present time and 
has successfully produced over 25 million barrels of brine. The res- 
ervoir has proven larger than initial test data predicted, and re- 
search is concentrated on identifying reservoir drive mechanisms to 
help in developing improved test procedures. A comprehensive test 
program of variable flow rates, pressure recovery, logging and 
coring is planned in the effort to understand the reservoir perform- 
ance. Testing will start in FY 88 on the Pleasant Bayou Well. The 
EPRI hybrid electrical power generation system will be tested on 
this well, and work will continue on tests to understand reservoir 
performance. The program will be completed with the testing of 
the Hulin Well in 1992. Technology developed on the Gladys 
McCall and Pleasant Bayou Wells will be used to plan and predict 
the performance of this well. The Hulin Well has the potential to 
be economical in the near future, and will serve as a verification of 
the technology developed by the Geopressured Geothermal Pro- 
gram. 
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25954 (CONF-8704110—, pp 211) Hot dry rock venture 
risks investigation. Owen, J.L.; Tosaya, C.A.; Cochrane, F. 
(Bechtel Group, Inc., San Francisco, CA). 1987. NTIS, PC 
Al11/MF AO1. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Roosevelt Hot Springs in west-central Utah is a known geo- 
thermal resource area having both hydrothermal and hot dry rock 
(HDR) resource areas. Development of the hydrothermal resource 
has begun with a 20 MW power plant that started operation in 
1984. Evaluation of existing data by Los Alamos National Labora- 
tory (LANL) and others indicates that Roosevelt Hot Springs is 
also a highly attractive HDR prospect. Funded by the US DOE, 
Bechtel, teamed with Intermountain Geothermal Company (a 
wholly owned subsidiary of Chevron Resources Company), is per- 
forming an evaluation of a possible commercial HDR power gen- 
eration facility at Roosevelt Hot Springs. This paper outlines the 
approach used for the evaluation, summarizes the preliminary find- 
ings, and indicates the activities planned to complete the current 
study. 


25955 (CONF-8704110—, pp 221-225) Reservoir Lipp. 
nology research at Lawrence Berkeley Laboratory 
mann, M.J. (Lawrence Berkeley Lab., CA). 1987. NTIS, ‘PC 
Al1/MF AO1. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The research being carried out at LBL as part of DOE/ 
GTD’s Reservoir Technology Program includes field, theoretical 
and modeling activities. The purpose is to develop, improve and 
validate methods and instrumentation to: (1) determine geothermal 
reservoir parameters, (2) detect and characterize reservoir fractures 
and boundaries, and (3) identify and evaluate the importance of res- 
ervoir processes. The ultimate objective of this work is to advance 
the state-of-the-art for characterizing geothermal reservoirs and 
evaluating their productive capacity and longevity under commer- 
cial exploitation. LBL’s FY1986 accomplishments, FY 1987 progress 
to date, and possible future activities under DOE's Reservoir Tech- 
nology Program are discussed. 25 references. 


25956 (GSJ—8601, pp 7-19) Evaluation study on geo- 
thermal resources in western Hokkaido. Kawamura, Masa- 
kazu; Muraoka, Hirofumi; Okubo, Yasukuni. (New Energy 
Development Organization, Tokyo, Japan; Geological 
Survey of Japan, Ibaraki, Japan). Oct 1986. (In Japanese). 
NTIS (US Sales Only), PC A17. Order Number 
DE88770073/JAW. 

In Report on evaluation technique of geothermal resources. 

The Niseko volcano has been shifting roughly in the direc- 
tion from west toward east since the Pliocene epoch or the early 
Quaternary period. The age of the youngest volcanic rocks is about 
1Ma (Ma = 10° years). Other volcanic rocks found in the Niseko 
volcano belong to the calc-alkali rock series, while those in Weis- 
shorn are of the tholeiite type. From these two facts, it is consid- 
ered that the magma system in Weisshorn does not contribute much 
to the geothermal activity. Major contributions to the current geo- 
thermal activity seem to be made by the magma systems in Iwaonu- 
puri and Niseko-annupuri, which are located to the east of Niseko. 
These conditions are reflected in the fact that surface geothermal 
signs are seen exclusively on the southeast slope of the Niseko vol- 
cano. (4 figs, 1 photo) 


25957 (GSJ—8601, pp 285-297) Study on evaluation of 
nationwide geothermal resources. Miyazaki, Yoshinori; Tsu, 
Koji; Urai, Minoru; Takakura, Shinichi; Okubo, Yasukuni; 
Ogawa, Katsuo. (Geological Survey ‘of Japan, Ibaraki, 
Japan). Oct 1986. (In Japanese). NTIS (US Sales Only), PC 
A17. Order Number DE88770073/JAW. 

In Study on evaluation technique of geothermal resources. 

The amount of geothermal resources in Japan was evaluated 
by the volumetric method based on the comprehensive research 
data of geothermal resources in Japan by NEDO, the existing na- 
tionwide geothermal data by Geological Survey Bureau and the 
land numerical information by Geographical Survey Institute. The 
servey was limited to the high-temperature (150° or higher) hydro- 
thermal system. The reservoir stratum and land surface were as- 
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sumed to have the constant temperatures of 500°C and 5°C, respec- 
tively. In order to determine the area of reservoir stratum, the data 
of gravity anomaly of NEDO were inverted to calculated the depth 
of gravity bedrock. The upper part over the bedrock was assumed 
possibly to be the reservoir stratum. Energy of reservoir, thermal 
energy at the well-head, mechanical work done and power to be 
generated were successively calculated. Assuming that the recovery 
rate of thermal energy at the wellhead, standard temperature for 
calculating the mechanical work done and efficiency of power gen- 
eration were 25%, 15°C and 0.4, respectively, the geothermal re- 
sources in fifteen blocks in Japan were calculated. The result indi- 
cates that the total land area of Japan is 186,079 km? and the power 
to be generated is 20,540,000 kW/30 years. (7 figs, 2 tabs, 17 refs) 


25958 (GSJ—8601, pp ee Various issues concern- 
ing analysis of gravity basement in geothermal area (Part 1). 
On correction density. Takakura, Shinichi; Hanaoka, Ta- 
kayuki. (Geological Survey of Japan, Ibaraki, Japan). Oct 
1986. (In Japanese). NTIS (US Sales Only), PC A17. Order 
Number DE88770073/JAW. 

In Study on evaluation technique of geothermal resources. 

A discussion is made concerning the correction density for 
Bouguer anomaly, which is required in the analysis of gravity base- 
ment. Generally, the correction density is estimated from gravity 
data and topographical altitude data. This is performed by the cor- 
relation method or by using the G-H relations. The latter method is 
usually selected. There are two procedures to carry out this 
method. In one, a Bouguer correction density (RB) is calculated 
using an appropriately assumed topographical correction density 
(RT). To determine the optimum density (R), this calculation is re- 
peated until RB and RT agree with each other. In the other proce- 
dure, calculation for the determination of R is started with the as- 
sumption that RT = RB = R. Both procedures assume that the 
Bouguer anomaly is extremely small. In comparison, Fukao et al. 
continued to divide a region into subregions until the variation of 
the Bouguer anomaly became ignorable, and density calculation 
was made for each subregion to determine the overall optimum 
density. (6 figs, 3 tabs) 


25959 (GSJ—8601, pp 329-352) Relation of Curie point 
analysis with wide area temperature distribution. Okubo, Ya- 
sukuni; Tsu, Koji. (Geological Survey of Japan, Ibaraki, 
Japan). Oct 1986. (In Japanese). NTIS (US Sales Only), PC 
A17. Order Number DE88770073/JAW. 

In Study on evaluation technique of geothermal resources. 

Various estimated Curie point depths are discussed as to 
whether they represent the true Curie point depths and Curie point 
temperatures. Estimated wide area Curie depth distributions given 
by Curie point isotherms are consistent with the temperature struc- 
ture over the Japanese Islands. It can be concluded from the tem- 
perature gradients determined from borehole data that the estima- 
tion can give correct Curie point depths in regions between the 
volcanic front and the hinder arc. On the other hand, the estimated 
Curie depths are smaller than the true values between the volcanic 
front and the frontal arc due to the averaging effect. This means 
that the Curie temperature varies over a wide area. Data given in 
some publications indicate that at depths of several meters or more, 
the Curie point temperature is in the range of 400-560°C. Estimated 
Curie point depths are compared with temperature gradients deter- 
mined from borehole data. Results suggest that the temperature is 
about 450°C in regions between the volcanic front and the hinder 
arc, and 267°C between it and the frontal arc. (26 figs, 25 refs) 


25960 (GSJ—8601) Report on evaluation technique of 
geothermal resources. (Geological Survey of Japan, Yatabe, 
Ibaraki). Oct 1986. 390p. (In Japanese). NTIS (US Sales 
Only), PC A17. Order Number DE88770073/JAW. 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


25961 (GSJ—8701) Research on prospecting techniques 
for deep geothermal resources. (Geological Survey of Japan, 
Yatabe, Tbaraki). Jun 1987. 245p. (In Japanese). NTIS (US 
Sales Only), PC All. Order Number DE88770074/JAW. 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 
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25962 (CONF-8704110—, pp 227) Pre-drilling data 

review and synthesis for the Long V California. 

Goldstein, N.E. (Lawrence Berkeley Lab., CA). 1987. 

ae PC All/MF A0Ol. Order Number DE88003737/ 
AW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

A phased, deep exploratory hole to penetrate into the near- 
magmatic environment is being contemplated by DOE, Geothermal 
Technologies Division (GTD) under the Magma Energy Extraction 
program. The Long Valley caldera, one of the world’s best studied 
Pleistocene silicic volcanic features, is a prime candidate site and it 
has been studied extensively by industry and in research programs. 
A proposed site for this hole near the center of the resurgent dome 
is based on geophysical anomalies interpreted as indicative of a 
melt zone at a depth of about 6 km. Another candidate drill site is 
in the western part of the caldera, and is planned to probe the ex- 
pected heat source there which drives the hydrothermal system and 
to investigate the thermal role of Mammoth mountain. Because of 
the wide interest in the site, LBL was authorized to coordinate and 
expedite the processing and interpretation of outstanding data sets, 
to integrate geological, geophysical and hydrological data, and to 
organize a major symposium in early 1987, with the purpose of re- 
viewing the state of scientific knowledge on the caldera in light of 
deep drilling objectives of all potential participating agencies. The 
Long Valley Symposium was held at LBL on 17-18 March 1987 to 
review results of the recent studies, to present and discuss models 
for the present-day magmatic-hydrothermal systems, and to discuss 
possible drill sites. Approximately 100 people (scientists, geothermal 
developers, and federal, state, and local officials) attended the Sym- 
posium. 


25963 (GSJ—8601, als 143-173) Extrusion origin and un- 
derground structure of buried pyroclastic flows at Yabakei. 
Kamata, Hiroki. (Geological Survey of Japan, 
Japan). Oct 1986. (In Japanese). NTIS (US Sales Only), PC 
A17. Order Number DE88770073/JAW. 

In Report on evaluation technique of geothermal resources. 

The Yabakei pyroclastic flow deposits, made of light-gray 
welded tuff, are widely distributed around Yabakei-cho, Oita Pre- 
fecture. The extrusion occurred in the age of Jaramillo event (0.9 - 
0.97 Ma, Ma = 10 years). The extrustion origin is the reverse-cone 
caldera, about 9 km in diameter and about 3 km in depth, which 
centers on Shishimuta. It is about 200 KM® in volume. Pyroxene 
andesite flows and hornblende andesite domes are distributed over 
the caldera, while there are caldera fill deposits under the caldera. 
Inferior to this, conglomerate formed from pyroxeme andesite and 
hornblende andesite is filled down to a depth of about 3.8 km. It is 
inferred that many funnel-line cracks extend in the pre-Tertiary 
base rock, which have formed blocks after being crushed, existing 
from the depth of about 3.8 km down to about 8 km, where there is 
a magma reservoir. With such an underground structure, this cal- 
dera is considered to suffer less micro-earthquakes and contain less 
active faults compared to areas around it. (14 figs, 2 tabs, 65 refs) 


25964 (GSJ—8601, pp 127- ee: oa aaa of isotope 
distributed al 


northern rim of vol- 
Kamata, ent iroki oki, (Geological 
Survey of Japan, Ibaraki, Japan). Oct 1986. (In Japanese). 
NTIS (US Sales Only), PC A17. Order Number 
DE88770073/JAW. 
In Report on evaluation technique of geothermal resources. 
The K-Ar method and fission track method are used to de- 
termine the ages of the Fukakura River desite-type pyroclastic 
rocks, Shojiga-dake lava and Mt. Hidehiko lava existing in central 
and northern Kyushu. The ages of these lava materials agree with 
each other because they has not been altered. However, the two 
methods give largely different ages for the hornblende andesite lava 
in the Yabakei formation because it has been altered. In central und 
northern Kyushu, volcanic rocks are distributed in a volcano-tec- 
tonic depression, and their generation is estimated to have started 
about 5 Ma (1Ma = 10®) ago. The volcanic rocks covered in this 
study were found in peripheral portions of the area containing the 


dating of volcanic rock 
cano-tectonic 
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Usa formation and is considered to have been extruded from the 
volcano-tectonic depression in the earliest period. The age of rocks 
in the Mt. Hidehiko area is shown to be about 4-5 Ma, while the 
age of rocks in the Yamaga can be roughly determined by the K- 
Ar method (5.7 +-.0.3Ma). Thus it may be concluded that the for- 
mation of the volcano-tectonic depression started about 5-6Ma ago. 
(4 figs, 4 tabs, 31 refs) 


25965 (GSJ—8601, pp 113-124) Change with time in ex- 
trusion and chemical composition of volcanic rock in geother- 
mal areas in central Kyushu. Kamata, Hiroki. (Geological 
Survey of Japan, Ibaraki, Japan). Oct 1986. (In Japanese). 
NTIS (US Sales Only), PC A1l7. Order Number 
DE88770073/JAW. 

In Report on evaluation tecnique of geothermal resources. 

Changes with time in extrusion and chemical composition of 
volcanic rocks in central Kyushu are studied to provide basic data 
required for evaluation of geothermal resources. Distribution of 
volcanic rocks in successive 1Ma (10° year) periods and the average 
thickness of volcanic rock layers in each period are determined, 
from which the volume of volcanic rocks in each 1Ma period is 
calculated. Results indicate that volcanos in central Kyushu extrud- 
ed about 3,000 km*/Ma of volcanic rocks during the early periods 
(about 5Ma), followed by a series of declining periods up to the 
present. Comparison of volcanic extrusive rocks of each 1Ma 
period shows that lava of hornblende andesite and pyroxenic ande- 
site has been extruded in great quantities in every period. Chemical 
composition is studied based on diagrams showing changes in SiO. 
content. The K2O content is relatively high in most volcanos 
younger than 1.6Ma, compared to those older than 1.6Ma. the K2O 
content in extruded rocks has been high during the latest 0.4Ma in 
the Aso volcanic area, unlike other island arc conjunction areas. (4 
figs, 5 tabs, 28 refs) 


25966 (GSJ—8601, pp oe Intrusive rock distribution 
in northern Tohoku estimated from 


aeromagnetic anomaly. 
Okubo, Yasukuni; Takakura, Shinichi. (Geological Survey 
of Japan, Ibaraki, Japan). Oct 1986. (In Japanese). NTIS 
oer Sales Only), PC A17. Order Number DE88770073/ 


In Report on evaluation technique of geothermal resources. 
ysis is made of magnetic data and gravity data in the 
Hakkoda area. The intrusive rock-shaped magnetic bodies deter- 
mined from a magnetic map corrected for topography is found to 
correspond to the intrusive rocks acting as the source for the Hak- 
koda lava and to the intrusive rocks that have close relations with 
the formation of the Okiura caldera and the Towada caldera. If 
these intrusive rock-shaped magnetic bodies can be assumed to be 
made of intrusive rocks, the most useful heat sources would be 
those intrusive rocks which are considered to have supplied the Ta- 
moyachi-dake lava, Ko-dake lava, Oh-take lava, Iou-dake lava and 
Akakura-dake lava, and the second most useful would be the intru- 
sive rocks in the Okiura caldera. This agrees well with the current 
distribution of hot springs. The gravity basement map around the 
Towada caldera shows that there exist deep gravity basement zones 
along the caldera rim. The distribution of intrusive rock-shaped 
magnetic bodies along the rims of the Okiura and Towada calderas 
agrees with that of deep gravity basement zones. In comparison, 
gravity basement is relatively shallow in areas around Mt. Hak- 
koda. (17 figs, 7 tabs, 21 refs) 


25967 (GSJ—8601, pp a) Geologic study for evalua- 
tion of geothermal resources in northern Tohoku area. Mur- 
aoka, Hirofumi. (Geological Survey of Japan, on 
Japan). Oct 1986. (In Japanese). NTIS (US Sales Only), PC 
A17. Order Number DE88770073/JAW. 

In Report on evaluation technique of geothermal resources. 

Similar geothermal signs are widely distributed not only in 
the neighborhood of the Hakkoda volcano but all over the Hak- 
koda area. In this report, the area is defined as the Hakkoda region- 
al volcanic field. Part of the geothermal signs are closely related 
with the Hakkoda volcano. But for the many others, relations with 
specific volcanos remained unknown. Surveys and investigations 
carried out in the present work clarified that there exists a group of 
volcanos that correspond well to these geothermal signs. They are 
referred to as the Yunosawa caldera, Ikarigaseki caldera and Okiura 
caldera. Thus, with the Hakkoda caldera and Towada caldera, 
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which have already been known, there are five calderas in the Hak- 
koda area. The basic structure is characterized by a combination of 
horst/graben structures bounded by reversed faults, and depressed 
zones resulting from the formation of calderas. The volcanos were 
generated in the Pliocene or succeeding epochs. Observations have 
shown that the geothermal sources, reservoir layer structures and 
geothermal flows are basically governed by these calderas. (10 figs, 
3 tabs, 14 refs) 


25968 (GSJ—8601, pp 177-225) Magnetic characteristics 
of rocks in Hohi Geothermal Field. Urai, Minoru; Tsu, Koji. 
(Geological Survey of Japan, Ibaraki, Japan). Oct 1986. (In 
Japanese). NTIS (US Sales Only), PC A17. Order Number 
DE88770073/JAW. 

In Study on evaluation technique of geothermal resources. 

The magnetic characteristics of rocks in Hohi District was 
determined. The central part of Hohi District comprises highly 
magnetized volcanic rocks of the Tertiary and Quaternary periods 
and the peripheral part of it comprises lowly magnetized granites 
and crystalline schists of the Mesozoic and Paleozoic periods. The 
shallow and deep underground parts near Mount Yugai comprises 
also the same rocks. The frequency distribution of magnetic suscep- 
tibility has two peaks, the one of lower magnetic susceptibility 
(10-*emu/cc) is composed of granite and crystalline schist of the 
Mesozoic and Paleozoic periods and the other of higher magnetic 
susceptibility (10~-*emu/cc) is composed of volcanic rock of the 
Tertiary and Quaternary periods and serpentine of the Mesozoic 
and Paleozoic periods. The average intensity of remanent magneti- 
zation of volcanic rock of the Tertiary and Quaternary periods 
sampled from the surface of earth and from the well are 1.88 x 107 
and 2.76 x 10-%emu/cc, respectively. Since the average 
Konigsberger’s ratio is 2.77, the effect of the remanent magnetiza- 
tion on the magnetic anomaly must be considered. (18 figs, 5 tabs, 
23 refs) 


25969 (GSJ—8601, pp 229-239) Extrusion age of volcan- 
ic rock since the Pliocene in southern Kyushu District. Saka- 
guchi, Keiichi. (Geological Survey of Japan, Ibaraki, 
Teh Oct 1986. (In Japanese). NTIS (US Sales Only), PC 
A17. Order Number DE88770073/JAW. 
In Study on evaluation technique of geothermal resources. 
This paper presents the compiled results of new and existing 
isotope datings of the Quaternary period volcanic rock in southern 
Kyushu District. It was found that Shikine andesite is a younger 
rock system than in 0.3 Ma (Ma: 10® years) and it is the youngest 
rock system along Kagoshima Trough. It was also found that 
Mount Yokoo-dake andesite belongs to 1.4Ma, consistent with the 
reversely magnetized rock. The compiled isotope-dating reveals 
that the younger andesite than in 1Ma is distributed only along Ka- 
goshima Trough and accordingly the alder andesite than in 2Ma is 
hardly observed. In addition, this paper describes no more than ex- 
pecting to elucidate the extrusion form of Hokusatsu volcanic rocks 
and the relationship between the supply source of large-scale pyro- 
clastic flow and the formation of Kagoshima Trough. (2 figs, 2 
tabs, 37 refs) 


25970 (GSJ—8601, pp 263-272) K-Ar age of pyroclastic 
flow deposit in southern Tohoku District. Yamaguchi, Yasu- 
shi. (Geological Survey of Japan, Ibaraki, Japan). Oct 1986. 
(In Japanese). S (US Sales Only), PC A17. Order 
Number DE88770073/JAW. 

In Study on evaluation technique of geothermal resources. 

The pyroclastic flow deposit comprising the plateau sur- 
rounding Tajima Town, Aizu-gun, Fukushima Prefecture is classi- 
fied into two different lithofacies: Komadome Pass stratum and 
Mount Otaki set tuff. It was found that K-Ar age of Komadome 
Pass stratum belongs to 6.0+-0.3, 6.4+-0.3, 7.5+-2.8 and 9.9+-1.4 
Ma (Ma: 10® years). The Komadome Pass stratum is considered 
belong to the age from the late Miocene to the early Pliocene and 
probably corresponds to the tuff in the central part of Fuji Pass 
stratum on the west of Aizu Basin. It was found that K-Ar age of 
Mount Senakagyu stratum on the east of Aizu Basin and Shirakawa 
Pyroclastic flow deposit in Suga River/Shirakawa area. This age is 
regarded as the early Pleistocene. (2 figs, 2 tabs, 19 refs) 
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25971 (GSJ—8601, pp 27> 275-282) Temporal variation of 
K.O observed in felsitic volcanic the late Cenozo- 
iss tk nncehbabenel Jagan’ Ane: thacantar Waetiedee: Yama- 
guchi, Yasushi; Sakaguchi, Keiichi. (Geological Survey of 
Japan, Ibaraki, havea Oct 1986. (In Japanese). NTIS (US 
Sales Only), PC A17. Order Number DEBS7I0073/JAW. 


In Study on evaluation technique of geothermal reso 
The variation of K2O with hte observed in the felsitic \ vol- 


canic rock since 12Ma (Ma: 10® years) in four regions, Hakkoda, 
Hachimantai, Kurikoma and Nasu, selected among the volcanic 
groups in the northeastern Japan arc was investigated using the 
data of these regions. The content of K2O in felsitic volcanic rock 
varies according to the regions rather than to the times. The con- 
tent of K2O in Kurikoma region is generally low, while that in 
Nasu region is generally high. Meanwhile, the variation of K2O 
contenyt with time in the four regions shows the common pattern 
in such a manner that the K2O content increases from 12Ma, reach- 
ing the maximum at 8Ma and then it decreases to the present age. 
Such a systematic variation must be caused by the subduction tec- 
tonics in the island arc. The causal relation is most logically ex- 
plainable by the degree of partial fusion. (3 figs, 25 refs) 


(GSJ—8601, pp 301-313) a gravity 
bedrock in nationwide geothermal fields. Takakura, Shinichi; 
Okubo, Yasukuni. (Geological Survey of Japan, Ibaraki, 
Japan). Oct 1986. (In Japanese). NTIS (US Sales Only), PC 
A17. Order Number DE88770073/JAW. 

In Study on evaluation technique of geothermal resources. 

The gravity bedrock in ten geothermal fields in Japan was 
analyzed. The corrective density in Bouguer’s gravity anomaly dia- 
gram used for the analysis is 2.3 g/cm* the regional component 
caused by the deep structure was determined by the power spectral 
analysis and was eliminated by the upward continuation filter. The 
density difference among all the fields is 0.4 g/cm* The control 
point was chosen using the geological map and drilling data. The 
analytical result is almost consistent with the geological structure. 
The analytical data at the exposed and shallow parts reliably agree 
with those at the control points. Those at the deep part is less reli- 
able due to the over-estimation of the bedrock depth. This is be- 
cause the area of deep gravity bedrock is of accidented and the dip- 
ping in caldera area is over-estimated due to the low anomaly 
caused by the low density in analyzing the double layer structure. 
(11 figs, 1 tab, 4 refs) 
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25973 (CONF-8704110—, pp 21-24) Year that was for 
the OBES geosciences program. Kolstad, G.A. (Dept. of 
Energy, gton, DC). 1987. NTIS, PC All/MF AO1. 
Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

A review is presented on the key activities in geoscience-re- 
lated programs undertaken by the Office of Basic Energy Sciences 
of the US DOE. Funding is discussed. A major effort is in the area 
of continental scientific drilling and three geographic area are being 
studied: Salton Sea geothermal area; Long Valley caldera and asso- 
ciated volcanics, California; and the Valles caldera, New Mexico. 
Some results are discussed. 


25974 (CONF-8704110—, pp 61-66) Caldera reservoir 
investigations program. Wright, P.M. (Univ. of Utah Re- 
search Institute, Salt Lake City). 1987. NTIS, PC All/MF 
A01. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The objective of the Caldera Reservoir Investigations Pro- 
gram is to develop analytical and interpretive tools for industry to 
use in locating and evaluating geothermal reservoirs within young 
volcanic regions. During the past two years, the program has con- 
centrated on the Cascades region of the northwestern US. DOE 
has been performing cost-shared research with industry consisting 
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of coring in specifically chosen areas and in obtaining geophysical 
well logs down hole as well as physical and chemical properties of 
the core. These data are being compared to surface geological, geo- 
chemical and geophysical data for the purpose of developing and 
verifying new analytical tools and testing existing tools. Results to 
date indicate that better tools are needed for use in conjunction 
with surface electrical geophysical surveys because some of the 
low-resistivity zones found from surface surveys correlate with 
low-temperature hydrothermal alteration rather than selectively 
pinpointing high-temperature positions of geothermal systems. A 
second important result is the measurement at three sites of the 
depth to which cold surface water circulates, which is the mini- 
mum depth that industry must drill to obtain reliable heat-flow 
measurements. 


25975 (CONF-8704110—, pp 85-91) Overview of 
research, Dorfman, M.H. (Univ. of 
Texas, Austin). 1987. NTIS, PC All/MF AOl. Order 
Number DE88003737/JAW. 
From 5. geothermal program review; Washington, DC, USA 
(14 ae 1987). 
During the last year significant research has taken place at 
The University of Texas at Austin, through the Center for Energy 
Studies (CES), the Center for Earth Science and Engineering 
(CESE), and the Bureau of Economic Geology (BEG). Areas of 
research covered include well-logging, rock mechanics, geological 
studies of rock samples, studies of reduction of salinity in produced 
brines, and others. Reservoir simulation research is carried out by 
S-Cubed on subcontract to the university. In addition, The Univer- 
sity of Texas at Austin has coordinated research results with other 
entities, made recommendation for future development of the 
project both in research and in the field, and made technical reports 
and papers available to other researchers. This paper discusses the 
activities and results of well logging studies, rock mechanics, meso- 
sopic and microscopic analysis of rock samples, and reservoir simu- 
lation. 


25976 (CONF-8704110—, pp 115-119) Prototype radar 
fracture Chang, H.T. (Sandia National 


mapping system. 
Labs., Albuquerque, NM). 1987. NTIS, PC All/MF AO1. 


Order Number DE88003737/JAW. Contract 
76DP00789. 

From 5. geothermal program review; Washington, DC, USA 
(14 wag ere 


AC04- 


design and fabrication of a prototype radar system for 
fracture detection have been completed. This system uses direction- 
al antennas for both the transmitter and the receiver in a single tool 
which provides both the distance and the direction of a fracture in 
a downhole application. Electronic circuits in the system generate 
50 kW peak power impulse with -100 dbm minimum detectable sen- 
sitivity. Unique downhole sampling and uphole data reconstruction 
techniques are used to obtain high frequency data using standard 
logging cable. In a recent test conducted in a lake, radar returns 
from a target were clearly observed. Problems encountered in the 
prototype and the future test plans are discussed. 


25977 (CONF-8704110—, pp 121-125) Magma energy. 
Dunn, J.C. (Sandia National Labs., Albuquerque, NM). 
1987. NTIS, PC Al1/MF AOl. Order Number 
DE88003737/JAW. Contract AC04-76DP00789. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The thermal energy contained in magmatic systems repre- 
sents a huge potential resource. In the US, useful energy contained 
in molten and partially-molten magma within the upper 10 km of 
the crust has been estimated at 5 to 5 x 107? J (50,000 to 500,000 
Quads). The objective of the Magma Energy Extraction Program is 
to determine the engineering feasibility of locating, accessing, and 
utilizing as a viable energy resource. This program follows 
the DOE/OBES-funded Magma Energy Research Project that con- 
cluded scientific feasibility of the magma energy concept. A pri- 
mary long range goal of this program is to conduct an energy ex- 
traction experiment directly in a molten, crustal magma body. Criti- 
cal to determining engineering feasibility are several key technolo- 
gy tasks: (1) Geophysics - to obtain detailed definition of potential 
magma targets, (2) Geochemistry/Materials - to characterize the 
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magma environment and select compatible engineering materials, 
(3) Drilling - to develop drilling and completion techniques for 
entry into a magma body, and (4) Energy Extraction - to develop 
heat extraction technology. 


25978 (CONF-8704110—, pp 165-170) What is required 
to make good measurements in a geothermal wellbore? A- 
team. Dennis, B.R. (Los Alamos National Lab., NM). 1987. 
NTIS, PC All/MF AOl. Order Number DE88003737/ 
JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Over the past year, the experimental scientists and engineers 
have worked with the instrument developers, field crews, and data 
analysts as a team that has participated in 56 downhole experiments 
and borehole surveys at Fenton Hill, NM; Imperial Valley, CA; 
Geysers, CA; Valles Caldera, NM and Costa Rica. These well-log- 
ging surveys and experiments were performed in geothermal bore- 
holes where temperatures ranged from 240 to 355°C. The wide va- 
riety of problems encountered and the results of the team analyses 
has lead to development of geothermal wellbore instrumentation 
that will work reliably at 300°C. This work has also provoked con- 
tinuous upgrading and improvements in the prototype instruments 
as well as several new initiatives which will be described in this 
paper. The paper describes the operation and calibration of a spin- 
ner/temperature/pressure tool. 


25979 (CONF-8704110—, pp 207-210) Salton Sea scien- 
tific drilling program review. Harper, C.A. (Bechtel Nation- 
al, Inc., San Francisco, CA). 1987. NTIS, PC Al1/MF 
A01. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Drilling, coring, logging, and flow-testing of the well, State 
2-14, was completed in March 1986. In the 160 days following 
spud-in, all the major operational objectives of the program were 
achieved. Producible geothermal reservoirs were encountered 
during two flow tests, the first from a flow zone at 6120 ft and the 
second from multiple flow zones down to 10,475 ft. Numerous op- 
portunities were provided for scientific study and experimentation. 
High-temperature downhole samplers, a televiewer, and tempera- 
ture and pressure logging tools show promise of being available for 
use by industry in the future. Advanced lost-circulation materials 
and control procedures were tested under extremely adverse condi- 
tions, with generally poor long-term results. An extended flow test 
and accompanying reinjection test are planned for 1987, if a dam- 
aged liner in State 2-14 can be repaired within the available budget. 
The testing will supply definitive information on the reservoir 
properties of one of the deeper flow zones in State 2-14. Injection 
and productivity experimentation between State 2-14 and a new 
well, to be drilled by Kennecott, will furnish valuable data for a 
variety of innovative geothermal reservoir engineering techniques. 


25980 (CONF-8704110—, pp 213-216) Status of HGP-A, 
Baca, Salem Plaza, and Navy drilling projects. Molloy, 
M.W.; Crawford, J.E. (Dept. of Energy, Oakland, CA). 
1987. NTIS, PC All/MF AOl. Order Number 
DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The status of four geothermal projects funded prior to Fiscal 
Year 1987, for which DOE San Francisco Operations Office (SAN) 
is responsible, is as follows. DOE's HGP-A 3 MW wellhead power 
plant was transferred to Research Corporation of the University of 
Hawaii; the facility has been successfully producing power since 
1982 for Hawaii Electric Light Company, which operates the 
power plant; research continues at the University of Hawaii on 
silica control and direct heat applications. Power plant equipment 
from the failed 50 MW Baca Project, sold for $9.1 million by 
Public Service Co. NM to Mexico’s Comision Federal de Electrici- 
dad, is being installed at the Los Azufres geothermal field to supply 
Mexico City; information on start-up, operation, and replacement of 
the existing wellhead generators will be shared with EPRI and 
DOE. The Salem Plaza direct heat project in Reno, Nevada is 
being completed by drilling an injection well, after surface disposal 
was found to be infeasible. Two core holes were successfully 
drilled with Navy funds under DOE-Navy Cooperative Agree- 
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ment: 4485 ft hole at Fallon Naval Air Station, NV, encountered 
tightly fractured basalt, no fluid, and 320°F at total depth; 3004 ft 
core hole in fractured andesite at Pickle Meadows Marine Base 
(near Bridgeport CA) encountered little fluid, and ambient tempera- 
tures. 


25981 (CONF-8704110—, pp 229-231) Fracture defini- 
tion: formation, preservation, delineation. Nielson, D.L.; 
Moore, J.N.; Wright, P.M. (Univ. of Utah Research Insti- 
tute, Salt Lake City). 1987. NTIS, PC All1/MF AO1. Order 
Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

All high-temperature geothermal production occurs from 
fractured rocks. However, the mapping and definition of these frac- 
tures have proven to be difficult. The Reservoir Definition Pro- 
gram at UURI has concentrated on the development and applica- 
tion of geological, geochemical and geophysical techniques which 
aid in the definition of fractures in the geothermal environment. 
The locations of important faults and fractures can often be predict- 
ed by placing the geothermal occurrence within a regional structur- 
al model that relates faults and fractures to causative stress fields. 
These provide temperature and compositional information on path- 
ways which have been sealed through hydrothermal alteration as 
well as those which are presently active. Fluid inclusions frequently 
also can provide a convenient method for determining the tempera- 
ture of a resource before temperatures within geothermal wells 
have a chance to re-equilibrate. Since surface geophysical methods 
lack the precision necessary for fracture detection at reservoir 
depths, borehole geophysical methods are being investigated. The 
geological and geochemical studies have concentrated on down- 
hole samples from active high-temperature geothermal systems. 
These studies, as well as the borehole geophysical modeling studies, 
are briefly described. 


25982 (CONF-8704110—, pp 233-237) Seismic imaging 
of the Medicine Lake caldera. Zucca, J.J.; Evans, J.R.; Kasa- 
meyer, P.W. (Lawrence Livermore National Lab., CA). 
1987. NTIS, PC All/MF AOl. Order Number 
DE88003737/JAW. ave 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Medicine Lake Volcano, a broad shield volcano about 50 km 
east of Mount Shasta in northern California, produced rhylotic 
eruptions as recently as 400 years ago. Because of this recent activi- 
ty it is of considerable interest to producers of geothermal energy. 
In a joint project sponsored by the Geothermal Research Program 
of the USGS and the Division of Geothermal and Hydropower Di- 
vision of the US-DOE, the USGS and LLNL conducted an active 
seismic experiment designed to explore the area beneath and around 
the caldera. This experiment had two purposes: to produce high- 
quality velocity and attenuation images of the young magma body 
presumed to be the source for the young volcanic features, and to 
collect a data set that can be used to develop and test seismic imag- 
ing methods that may be useful for understanding other geothermal 
systems. Eight large explosions were detonated in a 50 km radius 
circle around the volcano, a distance chosen to produce strong 
upward traveling signals through the area of interest. The data 
were inverted using Aki’s method to produce three-dimensional ve- 
locity and attenuation images of the sub-surface. Preliminary inter- 
pretation shows low velocity and attenuation on the flanks of the 
volcano, and coincident high attenuation values and low velocities 
(-20%) from 3 to 5 km beneath the center of the caldera. This zone 
may be a region of partial melt which fed the youngest eruptions. 


25983 (GSJ—8601, pp 79-110) Various superposed maps 
and shaded relief maps of central Kyushu developed by image- 
processing. Miyazaki, Yoshinori. (Geological Survey of 
Japan, Ibaraki, Japan). Oct 1986. (In Japanese). NTIS (US 
Sales Only), PC A17. Order Number DE88770073/JAW. 

In Report on evaluation technique of geothermal resources. 

As part of work for large-scale geothermal resources evalua- 
tion, a feasibility study for central Kyushu is carried out based on 
superposed maps which are developed by incorporating various ex- 
ploration data into topographic shaded relief maps. Data transferred 
from the SIGMA system of the Geographical Survey Institute are 
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used to produce altitude grids, based on which calculations are 
made by a specially designed algorithm to develop topographic 
shaded relief maps. Data on gravity, aeromagnetics and Curie iso- 
thermal surface depth that have been collected by NEDO are su- 
on the shaded relief maps. In color-sliced gravity maps, in 
particular, the degrees of gravity anomaly can be visually displayed 
in different colors, and macroscopic gravity structures and gravity 
lineaments can be seen easily. A map developed by superposing all 
magnetic anomaly data showed that there are very high degrees of 
aeromagnetic anomalies around Mt. Aso and Mt. Kusumi. From su- 
ition of Curie isothermal surface depth data, it is indicated 

that the depth is small at Unzen and Aso. (23 figs, 15 refs) 


25984 = pp oe Extraordinary multipoint 
observation of micro-earthquake in Kyushu area. Nishi, Yuji; 
Ito, Hisao. (Geological Survey of Japan, Ibaraki, Japan). 
Oct 1986. (In Japanese). NTIS (US Sales Only), PC A17. 
Order Number DE88770073/JAW. 

In Study on evaluation technique of geothermal reso 

An extraordinary observation ade wha curved out a th Ronee 
area, Kagoshima Prefecture, to investigate major features, time ac- 
curacy in particular, of a multipoint micro-earthquake observation 
method which uses various observation systems. Day-to-day 
changes in the number of micro-earthquakes are shown. In particu- 
lar, the data indicate that two definite uake swarms took 
place. During the observation period (Oct. 1980 - Jan. 1981), some 
crystal clocks are examined in terms of time difference with the 
JTY time signals. Results suggest that sufficient time accuracy may 
not be obtained with a clock of an accuracy of 10-7, compared to a 
clock of an accuracy of 10~*®. (10 figs, 2 tabs, 3 refs) 


25985 (GSJ—8701, pp 85-95) Research on properties of 
rocks containing fluid (Fy 1985). Improvement of the full 


wave recording system for acoustic velocity logging. Kikuchi, 
Tsuneo; Ito, Hisao. (Geological Survey of Japan, 


hegewd 
Japan). Jun 1987. (In Japanese). NTIS (US Sales Only), PC 
All. Order Number DE88770074/JAW. 

In Research on prospecting techniques for deep geothermal 
resources 

This is one of the interim reports of Geological Survey of 
Japan concerning the achievements in executing the Sunshine 
Project in FY 1985. The full wave recording system for acoustic 
velocity logging, which had been developed in FY 1984, was im- 
proved so that continuous recording of acoustic wave form at inter- 
vals of 0.1m might be done even at the logging speed of about 
10m/min. Because of this improvement, the logging speed was in- 
creased approximately fivefold and the recording interval was 
shortened to be 1/10. Thus the full wave recording for acoustic ve- 
locity logging became practical as routine. Furthermore, acoustic 
velocity logging was done together with loggings of other kinds for 
the GF-2 well and the full wave recording of acoustic waves was 
conducted using the above modified system. As the results, the first 
arrival was automatically determined by applying the AR model 
from the obtained wave form data and the layer velocity was ob- 
tained. When the above results were compared with those of the 
bore hole televiewer logging, the depth at which the existence of a 
fracture and the low velocity part of the layer velocity coincide 
was recognized. (8 figs, 2 tabs, 1 ref) 


25986 (GSJ—8701, pp 97-119) Study of flow potential 
method (Fy 1985). Ishido, Tsuneo; Kikuchi, Tsuneo; Sugi- 
hara, Mitsuhiko. (Geological Survey of Japan, 

Japan). Jun 1987. (In Japanese). NTIS (US Sales Only), PC 
All. Order Number DE88770074/JAW. 

In Research on prospecting techniques for deep geothermal 
resources. 

This is one of the interim reports on the achievements of the 
research and development conducted by Geological Survey of 
Japan in FY 1985 concerning the Sunshine Project. Possibility of 
formation of abnormal electric potential on the surface is consid- 
ered when geothermal fluid flows in the ground. In order to esti- 
mate the potential due to the underground flow by surveying the 
distribution of the natural potential on the surface in a geothermal 
area and to utilize experimentally the results of the above estima- 
tion in geothermal prospecting, a study was made from 1980 till 
1985, In the final fiscal year, the software was expanded for the cal- 
culation of flow potential which was created by the flow of geo- 
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thermal fluid. Futhermore, by application of the above expanded 
software to the data of the change of potential associated with the 
production of hot water which had been detected in Nigorikawa 
area, the structure of the reservoir and the flow condition of hot 
water, etc. were estimated. In addition, the soil sampling was con- 
ducted at the point of electrode contact in Yakeyama, Hachimantai, 
and the effect on the measured electric potential by peculiarity of 
the chemical composition of the soil caused by decomposition, etc. 
was investigated. (14 figs, 1 tab, 5 refs) 


25987 (GSJ—8701, pp 121-181) Research on deep elec- 
tromagnetic induction methods (Fy 1985). Murakami, Hiro- 
shi; Uchida, Toshihiro; Tanaka, Shin’ichi. (Geological 
Survey of Japan, Ibaraki, Japan). Jun 1987. (In Japanese). 
NTIS (US Sales Only), PC All. Order Number 
DE88770074/JAW. 

In Researh on prospecting techniques for deep geothermal 
resources. 

Geological Survey of Japan started from FY 1984 a research 
of deep electomagnetic induction methods as a part of the research 
on deep geothermal resources prospecting technology, the Sunshine 
Project. This article is the report of its second fiscal year. These 
methods are a generic term of the methods to survey specific resist- 
ance structure in the deep part of the earth by utilizing the tech- 
nique of the electromagnetic induction method and the time domain 
CSMT method aiming to survey about estimated depth of 5Km as 
well as the CA method to estimate the general structure of the 
earth of the depth of 5Km or more are now being developed. This 
article reports the respective methods separately. Concerning the 
former, the reception of useful signals were successfully made 
during the FY 1984 field experiment and based on this, field experi- 
ments in a geothermal area were conducted in FY 1985 verifying 
its effectivenss. With regard to the latter, following FY 1984, CA 
observations were conducted in the northern part of Tohoku 
Region and the deep specific resistance structure in a wide area was 
surveyed. (43 figs, 1 tab, 11 refs) 


25988 (LBL—24569) A core hole into the hydrothermal 
system of the Long Valley caldera. Wollenberg, H.; White, 
A.; Flexser, S.; Sorey, M.; Farrar, C. (Lawrence Berkeley 
Lab., CA (USA); Geological Survey, Menlo Park, CA 
(USA); Geological Survey, Santa Rosa, CA (USA)). Mar 
1987. Contract AC03-76SF00098. 4p. (CONF-8703199—1). 
NTIS, PC A02/MF A001; GPO Dep. Order Number 
DE88006335/JAW. 

From Symposium on the Long Valley caldera: pre-drilling 
data review; Berkeley, CA, USA (17 Mar 1987). 

To investigate the present-day hydrothermal system, the 
“Shady Rest” hole was continuously cored 715m into the south- 
western moat of the Long Valley caldera. The hole intersected 
100m of glacial till and 300m of postcaldera rhyolite before enter- 
ing the welded Bishop Tuff and bottoming in that unit. A sharp 
temperature rise over the upper 350m, and near-isothermal condi- 
tions below reflect the presence of ~200°C water moving through 
open, calcite-lined fractures in silicified Early Rhyolite and Bishop 
Tuff. The depth to the Bishop is the shallowest encountered in 
holes in the caldera, and the temperatures measured are among the 
hottest observed in wells drilled within the caldera. 


25989 (LBL—24572) A three-dimensional gravity model 
of the geologic structure of Long Valley caldera. Carle, S.F.; 
Goldstein, N.E. (Lawrence Berkeley Lab., CA (USA)). Mar 
1987. Contract AC03-76SF00098. 15p. (CONF-8703199—2). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE88006331/JAW. 

From Symposium on the Long Valley caldera: pre-drilling 
data review; Berkeley, CA, USA (17 Mar 1987). 

Several attempts to define and interpret this anomaly have 
been made in the past using 2-D and 3-D models. None of the pre- 
vious interpretations have yielded definitive results, but in fairness, 
the interpretation here has benefited from a larger gravity data base 
and more subsurface controi than available to previous workers. 
All published 3-D models simplistically assumed constant density of 
fill. All 2-D models suffered from the inherent three-dimensionality 
of the complicated density structure of Long Valley caldera. In ad- 
dition, previous interpreters have lacked access to geological data, 
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such as well lithologies and density logs, seismic refraction interpre- 
tations, suface geology, and structural geology interpretations. The 
purpose of this study is to use all available gravity data and geolog- 
ical information to constrain a multi-unit, 3-D density model based 
on the geology of Long Valley caldera and its vicinity. Insights on 
the geologic structure of the caldera fill can help other geophysical 
interpretations in determining near-surface effects so that deeper 
structure may be resolved. With adequate control on the structure 
of the caldera fill, we are able to examine the gravity data for the 
presence of deeper density anomalies in the crust. 20 refs., 7 figs. 


1505 Economic And Financial Aspects 
REFER ALSO TO CITATION(S) 25980 


25990 (CONF-8704110—, pp 15-19) Status of the US 
geothermal industry in mid-1987. Anderson, D.N. (Dept. of 
Energy, Washington, DC). 1987. NTIS, PC All/MF A011. 
Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The paper begins with an overview of the energy sources 
that geothermal resources must compete against. Attributes, prob- 
lems, and economics are reviewed for oil and gas, coal, cogenera- 
tion, biofuels and municipal wastes, small and large hydroelectric 
power, wind energy, photovoltaics, solar thermal, and nuclear 
power. The major power consumption markets in the western US 
are listed. The international market is alsc discussed. Recommenda- 
tions are given on steps to be taken to maintain the current level of 
US geothermal expertise and to ensure that the technical knowl- 
edge continues to grow while waiting for the western US electrical 
market to increase. 


25991 (CONF-8704110—, pp 203-205) Heber binary geo- 
thermal power plant project. Thrash, P.L. (Dept. of Energy, 
Oakland, CA). 1987. NTIS, PC All/MF A0Ol. Order 
Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The Department of Energy entered into a Cooperative 
Agreement with San Diego Gas and Electric to participate in a 
project to design, construct and operate a binary Geothermal 
Power Plant in Heber, California. The plant operated very success- 
fully the first half of 1986, but encountered numerous problems 
after a mid-year scheduled maintenance period, which essentially 
kept the plant off line the months of September, October and No- 
vember. Two significant events have occurred in the contracting 
area. The SDG & E - DOE Cooperative Agreement was modified 
to reduce the demonstration period to one year, and San Diego has 
entered negotiations with the heat suppliers over terms in the Heat 
Sales contract. The latest preliminary schedule calls for full brine 
supply in November/December 1987, and a one year demonstration 
period. If the expected economic projections for the demonstration 
period prove accurate, SDG & E is expected to place the plant into 
commercial operation at the end of the demonstration period. 


1506 Environmental Aspects And Waste Disposal 
REFER ALSO TO CITATION(S) 26010 
1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 25952, 25980, 25991, 26000 


25992 (CONF-8704110—, pp 67-73) Overview of recent 
activities in the heat cycle research program. Bliem, C.J.; 
Mines, G.L. (EG & G Idaho, Inc., Idaho Falls). 1987. 
ae PC Al1/MF AOl. Order Number DE88003737/ 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The Heat Cycle Research Program, which is being conduct- 
ed for the Department of Energy, has as its objective the develop- 
ment of the technology for effecting the improved utilization of 
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moderate temperature geothermal resources. To meet this objec- 
tive, the program has as one of its goals to improve the perform- 
ance of geothermal binary cycles to levels approaching the practi- 
cable thermodynamic maximum. In pursuit of this goal, tests are 
being conducted at the Heat Cycle Research Facility located at the 
DOE Geothermal Test Facility, East Mesa, California. The current 
testing involves the investigation of binary power cycle perform- 
ance utilizing mixtures of non-adjacent hydrocarbons as the work- 
ing fluids, with supercritical vaporization and in-tube condensation 
of the working fluid. In addition to the present test program, prep- 
arations are being made to investigate the binary cycle performance 
improvements which can be achieved by allowing supersaturated 
vapor expansions in the turbine. These efforts are anticipated to 
verify that through the utilization of these advanced power cycle 
concepts and allowing the supersaturated turbine expansions, im- 
provements of up to 28% in the net geofluid effectiveness (net watt 
hours plant output per pound of geofluid) over conventional binary 
power plants can be achieved. Results presented for the recent test- 
ing, including those tests examining the performance of the coun- 
tercurrent condenser at different tube inclinations, support the as- 
sumptions used in projected performance improvements. 


25993 (CONF-8704110—, pp 127-135) Recent progress 
in magma energy extraction. Ortega, A.; Dunn, J.C.; Chu, 
T.Y.; Wemple, R.P.; Hickox, C.E. (Sandia National Labs., 
Albuquerque, NM). 1987. NTIS, PC All/MF AO1. Order 
Number DE88003737/JAW. Contract AC04-76DP00789. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Ongoing research in the area of Magma Energy Extraction 
is directed at developing a fundamental understanding of the estab- 
lishment and long term operation of an open, direct-contact heat 
exchanger in a crustal magma body. The energy extraction rate has 
a direct influence on the economic viability of the concept. An 
open heat exchanger, in which fluid is circulated through the inter- 
connecting fissures and fractures in the solidified region around 
drilling tubing, offers the promise of very high rates of heat trans- 
fer. This paper discusses recent research in five areas: (1) funda- 
mental mechanisms of solidifying and thermally fracturing magma, 
(2) convective heat transfer in the internally fractured solidified 
magma, (3) convective flow in the molten magma and heat transfer 
from the magma to the cooled heat exchanger protruding into it, 
(4) numerical simulation of the overall energy extraction process, 
and (5) the thermodynamics of energy conversion in a magma 
power plant at the surface. The studies show that an open heat ex- 
changer can be formed by solidifying magma around a cooled bore- 
hole and that the resulting mass will be extensively fractured by 
thermally-induced stresses. Numerical models indicate that high 
quality thermal energy can be delivered at the wellhead at nominal 
rates from 25 to 30 MW electric. It is shown that optimum well 
circulation rates can be found that depend on the heat transfer 
characteristics of the magma heat exchanger and the thermodynam- 
ic power conversion efficiencies of the surface plant. 
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REFER ALSO TO CITATION(S) 25952, 25953, 25973, 25977, 25978, 25979 


25994 (CONF-8704110—, pp 7-13) Overview of the 
DOE geothermal p . Mock, J.E. (Dept. of Energy, 
Washington, DC). 1987. NTIS, PC All/MF AOl1. Order 
Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The DOE geothermal research program consists of two 
main areas, The Hydrothermal research program includes studies 
on hard rock penetration, reservoir technology, and heat cycle and 
materials testing. The Advanced Resource program consists of 
geopressured geothermal, hot dry rock, and magma energy extrac- 
tion studies. The goals and accomplishments of each of these stud- 
ies are discussed. 
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25995 @. dens 8704110—, pp 37-52) Use of tracers to 
analyze the effects of reinjection into fractured geothermal 
reservoirs. Horne, R.N.; Johns, R.A.; © Adlaaia M.C.; Moore, 
J.N.; Stiger, S.G. (Stanford Univ., CA). 1987. NTIS, PC 
Al1/MF A01. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

This paper discusses the use of tracers as a reservoir engi- 
neering tool in fractured geothermal reservoirs. The principle con- 
cern in injecting cooler spent fluids into a fractured reservoir is that 
the fluids may move through high permeability channels and return 
to the production wells after contacting a relatively small volume 
of rock. As a consequence of this rapid transport, the fluids will be 
only partially reheated and after a short period of time will effec- 
tively mine the heat from the limited volume of rock. The produc- 
tion wells will then experience a rapid and premature reduction in 
thermal output. Tracers can be used to infer the existence of high 
mobility conduits between injection and production wells and to 
monitor chemical changes of an injected fluid. Since tracer arrival 
precedes thermal breakthrough, tracer tests are a very useful fore- 
casting tool. Several models have been developed at Stanford spe- 
cifically to interpret geothermal tracer tests in fractured reservoirs. 
These models have been verified by experimental tracer tests con- 
ducted with core samples. Laboratory model studies of fractures 
and matrix systems have been used by INEL to identify the impor- 
tant physical processes which affect fluid and tracer flow. These 
studies have also been used to validate numerical simulation tech- 
niques and to conduct sensitivity studies. 


25996 (CONF-8704110—, pp 53-55) Geophysical moni- 
toring of injected fluids. Kasameyer, P.W. (Lawrence Liver- 
more National Lab., CA). 1987. NTIS, PC All/MF AOl. 
Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

During injection, a pressure front, fluid front, and thermal 
front are formed, and move away from the injection well. The per- 
formance of a geothermal field is determined by the movement of 
these fronts through it. The Brine Injection Technology Program is 
developing modeling and measurement techniques to help industry 
determine where these fronts are and to predict their evolution. Be- 
cause these fronts change the physical properties of the reservoir 
medium as they pass, Lawrence Livermore National Laboratory is 
studying the application of geophysical methods to provide infor- 
mation about the location of fronts away from observation and 
sampling wells. In FY86, microseismicity and electrical self poten- 
tial data was collected before and after the start-up of a moderate 
sized geothermal plant. In FY87, programs presented will complete 
eee ee eee ee 

formation. 


(CONF-8704110—, pp 57-60) Brine myo w stud- 
ies at Lawrence Berkeley Laboratory. Lippmann, M.J. (Law- 
rence Berkeley Lab., CA). 1987. NTIS, PC All/MF A0l. 
Order Number DE88003737/JAW. Contract ACO03- 
76SF00098. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

As an integral part of DOE/GTD’s Brine Injection Pro- 
gram, LBL is developing and demonstrating methods for: (1) de- 
signing and analyzing injection tests, (2) predicting and monitoring 
migration of injected fluids, and (3) optimizing field-wide injection 
and heat extraction operations in geothermal reservoirs. Computa- 
tional and well test techniques are being developed (a) to detect 
and predict the movement of fluids of contrasting temperatures, 
phase compositions and chemistries in the injected formation, and 
(b) to characterize the associated physical and chemical processes 
occurring in the reservoir. LBL’s theoretical and field-related brine 
injection activities in FY1986 are described, and progress made 
during FY 1987 is discussed. 


(CONF-8704110—, pp 77-81) US Gulf Coast 

DOE geopressured-geothermal energy program field research 

site operations FY 1986 and beyond: and 

goals. Eaton, B.A.; Featherston, C.R.; Meahl, T.E. (Eaton 

Dperating Co., Inc., Houston, TX). 1987. NTIS, PC All/ 
A01. Order Number DE88003737/JAW. 


15 GEOTHERMAL ENERGY 
1509 Geothermal 


From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Eaton Operating Company, Inc. (Eaton) is presently operat- 
ing the field operations sites of this research program for the De- 
partment of Energy (DOE). There are three significant field sites 
where research is being conducted. These sites are in various stages 
of development. (A) The Gladys McCall Site (Louisiana) - The 
producing well has produced about 25,000,000 bbls of salt water 
with associated gas (March 1987), yielding valuable reservoir data, 
gas production history, successful scale inhibition methods, and dis- 
posal well history. This well is in a wind-down phase. Multiple 
flow testing and pressure buildup tests will occur over the next 
year. (B) The Pleasant Bayou Site (Texas) - This well was tested 
initially and experienced severe scaling and a tubing failure (May 
1983). The well has now been successfully restored to operating 
condition. Flow testing will be resumed in FY 1988, and an electri- 
cal energy conversion system (EECS) will be tested for one year. 
(C) The Willis Hulin Site (Louisiana) - This well is by far the deep- 
est of the three wells, being over 21,000 feet deep. It is a former 
gas well that will be recompleted as a geopressured-geothermal 
producing well. A disposal well will be drilled and completed. An 
EECS will be installed and operated for one year. Some free gas 
may be associated with the reservoirs, and more gas production 
may result than at other sites. Work was originally scheduled to 
begin at this site in FY 1988; however, due to present funding limi- 
tations, this will be delayed until FY 1989. These field sites provide 
an opportunity for a wide range of research which may lead to the 
development of economical alternative energy sources, if funded at 
sufficient levels to accomplish the objectives. 


25999 (CONF-8704110—, pp 95-96) Overview of the Al- 
Office geothermal 


program. Tennyson, 
G.P. Jr. (Dept. of Energy, Albuquerque, NM). 1987. NTIS, 
PC Al11/MF AO1. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The Albuquerque Operations Office Geothermal Program is 
comprised of the research underway at two of our laboratories - 
Sandia National Laboratories Albuquerque and Los Alamos Na- 
tional Laboratory. Sandia’s portion of the goal relates to three 
areas. The Geothermal Drilling and Completion Technology De- 
velopment Program's goal is to develop the technology to reduce 
the cost of geothermal wells. For the Magma Energy Extraction 
Program, the goal is to investigate the engineering feasibility of ex- 
tracting energy from shallow magma bodies. And, of course, 
Sandia works with the Geothermal Drilling Organization to assist 
in achieving the first goal and to assure the maximum practicable 
technology transfer to, and broad utilization in, the private sector. 
The Los Alamos effort is concentrated in the Hot Dry Rock Pro- 
gram. The goal for this program is to demonstrate the commercial 
feasibility of energy derived from xenolithic geothermal 
reservoirs...that is, Hot Dry Rock. This, of course, involves not 
only the reservoirs, but the tools to get there and measure the nec- 
essary parameters to determine commercial feasibility. Also this en- 
tails providing the required analytical procedures to determine 
what the parameters indicate that have been measured with such 
care. 


26000 (CONF-8704110—, pp 97-98) Geothermal technol- 
ogy development at Sandia. Dunn, J.C. (Sandia National 
Labs., Albuquerque, NM). 1987. NTIS, PC All/MF AOl. 
Order Number DE88003737/JAW. Contract AC04- 

76DP00789. 
From 5. geothermal program review; Washington, DC, USA 

(14 Ane, > 
thermal technology development at Sandia consists of 
work in "i major project areas - Hard Rock Penetration and 
Magma Energy Extraction. The Hard Rock Penetration Program is 
directed at reducing drilling costs for geothermal wells. Current ac- 
tivities are focused in three areas: borehole mechanics, rock pene- 
tration mechanics, and industry cost-shared research. In borehole 
mechanics, the major effort is directed at developing lost circula- 
tion control materials and practices. Rock penetration mechanics in- 
cludes continued testing and modeling of PDC bits, the develop- 
ment of insulated drill pipe for high temperature deep drilling, and 
coring technology development for deep wells where scientific in- 
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terests require extensive core recovery. Industry cost-shared re- 
search includes. The drill string dynamics computer code, the radar 
fracture mapping tool, borehole diagnostics, and geothermal stimu- 
lation. The Magma Energy Extraction Program is investigating the 
engineering feasibility of utilizing crustal magma bodies as a source 
of energy. Work is divided into four major areas: geophysics, geo- 
chemistry/materials, drilling, and energy extraction. The geophys- 
ics subtask is charged with locating and defining magma targets. 
Geochemistry/materials research is designed to characterize magma 
bodies and then determine material compatibilities. Drilling technol- 
ogy is being developed to drill and complete a well into magma at 
a depth of 5-7 km. The energy extraction subtask is developing and 
testing methods for magma energy extraction. Major accomplish- 
ments in each area are summarized. 


26001 (CONF-8704110—, pp 99-107) Research in lost 
circulation control for geothermal wells. Ortega, A.; 
Loeppke, G.E.; Givler, R.C. (Sandia National Labs., yale. 
querque, NM). 1987. NTIS, PC Al1/MF AOl. Order 
Number DE88003737/JAW. Contract AC04-76DP00789. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

This paper reviews recent progress at Sandia National Lab- 
oratories in the area of lot circulation control for geothermal wells. 
The Lost Circulation Program has three major elements: (1) detec- 
tion and characterization of loss zones, (2) development of new 
techniques and materials for control of loss zones, and (3) integra- 
tion of the first two items for well site application. Most of their 
work to date has been in the area of developing new techniques 
and materials. The authors report here on progress that has been 
made in the past two years in the development of new, pumpable 
cementitious muds, in situ mixing and placement of polyurethane 
foams, and fundamental analysis of and materials development for 
particulate lost circulation materials. Plans for work in the area of 
zone detection and characterization, including development of a 
transient, lost circulation hydraulics simulator and field zone char- 
acterization using an advanced well bore televiewer, are discussed. 


26002 (CONF-8704110—, pp 109-114) Coring deep into 
hard rock formations. Drumheller, D.S. (Sandia National 
Labs., Albuquerque, NM). 1987. NTIS, PC Al1l/MF AOI. 
Order Number DE88003737/JAW. Contract AC04- 
76DP00789. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Scientific investigation of the interior of the earth will ulti- 
mately require drilling numerous deep wells. Currently, wells rang- 
ing to 50,000 feet in depth are being proposed. With present tech- 
nology, simply pushing a hole to these depths will be time consum- 
ing, difficult, and expensive. As an additional complication, such a 
drilling project will be considered far from successful unless a large 
percentage of the drilled formation is recovered in the form of 
cores. It is an indication of the state of current drilling technology 
that wells running deeper than 30,000 feet are called ultradeep 
wells. At present only petroleum drilling equipment can reach these 
depths, and the rate of core recovery with this equipment is very 
low. In contrast, the mining industry has developed equipment 
which can return high percentages of core but only at depths less 
than 15,000 feet. The methods by which each of these technologies 
achieves its goals are easily understood, and there are numerous 
possibilities by which they can be combined to produce a hybrid 
system capable of meeting current scientific demands. This report 
discusses these issues and recommends areas into which technology 
development should be directed. 


26003 (CONF-8704110—, pp 137-138) Geothermal drill- 
ing organization. Dunn, J.C. (Sandia National Labs., Albu- 
querque, NM). 1987. NTIS, PC Ali/MF AOl. Order 
Number DE88003737/JAW. Contract AC04-76DP00789. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The objective is to foster the development of technology 
aimed at reducing the cost of drilling and maintaining geothermal 
wells. The approach has been to establish non-profit cooperative 
funding arrangements among industry partners and with the US 
Department of Energy to fund specific projects of value to the geo- 
thermal operators. This paper gives a list of the member operators 
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and service companies and then summarizes the procedures for 
project consideration and funding and the status of four projects, 


26004 (CONF-8704110—, pp ern Highlights of the 
hot dry rock program. Murphy, H. (Los Alamos National 
Lab., NM). 1987. NTIS, PC All/MF A01. Order Number 
DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The most significant achievements in the last year were as 
follows. (1) In May and June 1986, following successful sidetrack- 
ing and redrilling of well EE-3A through seismically-detected frac- 
ture zones, the 30-day-long Initial Closed Loop Flow Test was con- 
ducted. Hot water at 192 °C was produced at the surface at a rate 
equivalent to a thermal power of 10 MW. (2) A new hydraulic 
fracture mapping method was developed. This method takes loca- 
tions of fracturing events detected by downhole and surface seismo- 
meters and then treats the data statistically to determine the dips 
and strikes of the major fracture planes. (3) Development of chemi- 
cally reactive tracers continues. Several tracers have been identi- 
fied, with first order reaction kinetics that vary over a narrow tem- 
perature range. By periodically injecting several such tracers, each 
with a different reaction temperature range, and determining the 
extent of reaction of each tracer in the production well, the move- 
ment of thermal fronts in a reservoir can be tracked with time. (4) 
Borehole logging tool developments include slim-lining of existing 
tools, combining multiple measurements in a single tool (an example 
being 4-independent-arm caliper measurements combined with 
gamma detector and casing collar locator), and down hole multi- 
plexing. 


26005 (CONF-8704110—, pp 143-151) Operations and 
flow testing at Fenton Hill. Hendron, R.H. (Los Alamos Na- 
tional Lab., NM). 1987. NTIS, PC Al1l/MF AOl. Order 
Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The review year began with fracture stimulation and com- 
pletion of the injection well of the Phase II Hot Dry Rock Geo- 
thermal Energy program at Fenton Hill. Following completion of 
the downhole system, final preparations were made for a reservoir- 
energy-extraction test. This Initial Closed-loop Flow Test was 
planned to obtain operating characteristics for planning a much 
longer test for thorough reservoir evaluation. The 30-day ICFT 
succeeded with final production of about 10 MWt at 192°C, while 
injecting 285 gpm at 4600 psi and producing 206 gpm at 500 psi. 
The water loss rate and flow impedance were high, 27% and 18 
psi/gpm respectively, but were declining. Radioactive tracer tests 
indicated reservoir volume growth during the experiment which 
was continuously monitored for acoustic or microseismic activity. 
Following circulation shut-in conditions were monitored for about 
one month - venting still produces fluid at either wellhead. At- 
tempted repair operations in the production well EE-2 met serious 
problems of collapsed conductor and casing at 3200 m, 335 m 
above the reservoir zone. Optional EE-2 operations, in preparation 
for the Long Term Flow Test, are being considered. 


26006 (CONF-8704110—, pp 153-156) New method for 
dominant 


determining fluid flow paths during hydraulic frac- 
turing. Fehler, M. (Los Alamos National Lab., NM). 1987. 
rae PC All/MF AOl. Order Number DE88003737/ 
From 5. geothermal program review; Washington, DC, USA 

(14 Apr 1987). 
ough hydraulic fracturing is a method that has been ap- 
plied for many years to increase fracture permeability of reservoirs, 
there is no direct way other than drilling additional boreholes to 
determine where the injected fluid has gone and thus what direc- 
tion fractures have propagated. Information about fluid flow paths 
is important for designing subsequent fracturing operations for 
nearby wells or for choosing a trajectory for a second well to drill 
through the fracture system, and thus create a hot dry rock geo 
thermal energy reservoir. The author has developed a method for 
determining the orientations and locations of fractures along which 
fluid flows during hydraulic fracturing. The method is based on ac- 
curate determination of the locations of microseismic events, Of 
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micro-earthquakes, that accompany the hydraulic injection. The 
method has been applied to data collected during a massive hydrau- 
lic fracturing experiment carried out as part of the hot dry rock 
project. Planes with five different orientations were found in the 
data. The planes determined using the method intersect the injec- 
tion borehole and a second, nearby borehole, in regions where 
other data indicate that fractures are present. 


26007 (CONF-8704110—, pp 157-163) Tracking thermal 
fronts with temperature-sensitive, chemically reactive tracers. 
Robinson, B.A.; Birdsell, S.A. (Los Alamos National Lab., 
NM). 1987. NTIS, PC All/MF AOl. Order Number 
DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Los Alamos is developing tracer techniques using reactive 
chemicals to track thermal fronts in fractured geothermal reser- 
voirs. If a nonadsorbing tracer flowing from the injection to pro- 
duction well chemically reacts, its reaction rate will be a strong 
function of temperature. Thus the extent of chemical reaction will 
be greatest early in the lifetime of the system, and less as the ther- 
mal front progresses from the injection to production well. Early 
laboratory experiments identified tracers with chemical kinetics 
suitable for reservoirs in the temperature range of 75-100°C. Recent 
kinetics studies have focused on the kinetics of hydrolysis of deriva- 
tives of bromobenzene. This class of reactions can be used in reser- 
voirs ranging in temperature from 150-275°C, which is of greater 
interest to the geothermal industry. Future studies will include lab- 
oratory adsorption experiments to identify possible unwanted ad- 
sorption on granite, development of sensitive analytical techniques, 
and a field demonstration of the reactive tracer concept. 


26008 (CONF-8704110—, pp 171-174) Hot dry rock 
plans. Murphy, H.; Hendron, R.; Miller, J.; Dreesen, D. 

Alamos National Lab., 1987. NTIS, PC All/ 
MF AO1. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The most important, and final, goal of the Hot Dry Rock 
(HDR) program at Fenton Hill and Los Alamos is to complete the 
work required to transfer HDR technology to industry. Three 
major objectives must be accomplished to achieve this goal: (1) 
Conduct the Long Term Flow Test (LTFT), a one-year-long 
closed loop flow test of the new reservoir. This test will quantify 
reservoir heat content and reservoir lifetime, flow resistance of the 
reservoir, and water losses. It will also address environmental con- 
cerns of operating HDR reservoirs and corrosion/scaling effects. 
(2) Development of hodogram seismic fracture mapping, so that 
fractures can be mapped from observations in a single borehole, 
rather than the 3-4 currently needed. Efforts to map fracturing 
events with a single triaxial seismometer package are hampered by 
poor coupling of seismic signals from the rock to the tool to the 
seismometers. (3) Complete development of chemically reactive 
tracers for tracking thermal fronts in reservoirs. These tracers are 
being developed now and will be calibrated by comparing chemi- 
cally reactive tracer estimates of reservoir heat depletion with 
actual measurements of thermal drawdown during the Long Term 
Flow Test. Use of chemically reactive tracers in future reservoirs 
will allow estimates of reservoir heat content to be made from data 
collected over a few weeks, rather than the months and years re- 
quired by actual thermal drawdown. 


26009 (CONF-8704110—, pp 183-187) Geothermal chem- 

in-line instrumentation. Shannon, D.W.; Robertus, R.J.; 
Kindle, C.H.; Sullivan, R.G.; Raney, P.J. ' (Pacific North- 
west Lab., Richland, WA). 1987. NTIS, PC All/MF AO1. 
Order Number DE88003737/JAW. Contract AC06- 
76RL01830. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

During Fiscal Years 1986 and 1987, Pacific Northwest Labo- 
ratory (PNL) operated under declining budgets to achieve several 
major milestones: a Site Access Agreement with San Diego Gas 
and Electric Company was signed and since renewed for Fiscal 
Year 1987 (the agreement allows PNL access to the Heber Binary 
Plant for conducting experiments); the PNL field laboratory was 
moved from East Mesa to the Heber Binary Plant; a subcontract 
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was let to a commercial supplier of pH probes to build advanced 
transistor-based pH sensors; a field test determined response of the 
transistor-based pH probes to Heber brines; a filter test was per- 
formed to look at scaling tendencies of the Heber plant brine if it 
were cooled below 150°F; and two prototype particle counters 
based on ultrasonic sound and a laser beam scattering were tested 
in the laboratory and subjected to one field test. The paper dis- 
cusses the last three accomplishments. 


26010 eitinceta -8704110—, pp 195-200) Advanced materi- 
als and b iochemical processes for geothermal applications. 
Kukacka, L.E.; van Rooyen, D.; Premuzic, E.T. (Brookha- 
ven National Lab., Upton, NY). 1987. NTIS, PC Al1l/MF 
A01. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Two Geothermal Technology Division (GTD)-sponsored 
programs; (1) Geothermal Materials Development, and (2) Ad- 
vanced Biochemical Processes for Geothermal Brines, are de- 
scribed. In the former, work in the following tasks is in progress: 
(1) high temperature elastomeric materials for dynamic sealing ap- 
plications, (2) advanced high temperature (300°C) lightweight (~ 
1.1 g/cc) well cementing materials, (3) thermally conductive com- 
posites for heat exchanger tubing, (4) corrosion rates for metals in 
brine-contaminated binary plant working fluids, and (5) elastomeric 
liners for well casing. Methods for the utilization and/or the low 
cost environmentally acceptable disposal of toxic geothermal resi- 
dues are being developed in the second program. This work is per- 
formed in two tasks. In one, microorganisms that can interact with 
toxic metals found in geothermal residues to convert them into 
soluble species for subsequent reinjection back into the reservoir or 
to concentrate them for removal by conventional processes, are 
being identified. In the second task, process conditions are being 
defined for the encapsulation of untreated or partially biochemical- 
ly treated residues in portland cement-based formulations and the 
subsequent utilization of the waste fractions in building materials. 
Both processing methods yield materials which appear to meet dis- 
posal criteria for non-toxic solid waste, and their technical and eco- 
nomic feasibilities have been established. Fiscal year 1986 accom- 
plishments and the current status of work in each program task are 
summarized in the paper. 


26011 (CONF-8704110—, pp 201-202) Geothermal test 
facility divestiture and pump dev . Thrash, 
P.L. (Dept. of Energy, Oakland, CA). 1987. NTIS, PC 
Ali/MF AO01. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

After its heyday in the early 1980's the last few years has 
seen very little demand from firms interested in conducting experi- 
ments and tests at the Geothermal Test Facility, and that situation, 
along with DOE's tight budget, has prompted DOE to initiate di- 
vestiture and/or decommissioning actions. The strategy deemed 
most practical is to transfer the GTF to the two lease holders, 
Ormat Inc. and Magma Power (one well), which would be an ar- 
rangement of mutual benefit to both DOE and the lease holders. 
Negotiations with Ormat have resulted in a tentative agreement 
under which Ormat would assume essentially all assets and liabil- 
ities at the GTF. Negotiation with Magma is pending. The East 
Mesa Pump Test Facility is located on the GTF and would become 
Ormat's property. Ormat has tentatively agreed to make the 
EMPTF available for Government use, and has expressed interest 
in participating in the Pump Development Program. TRW Reda, 
Chevron Geothermal and DOE are interested in seeing the devel- 
opment of a high horsepower submergible geothermal electric 
pump. DOE funding for the completion of the EMPTF and con- 
duct of an endurance test is considered required to initiate an agree- 
ment between DOE, TRW Reda, Chevron Geothermal and possi- 
bly Ormat. 


26012 (CONF-8704110—, pp 217-219) Reservoir engi- 
neering. Ramey, H.J. Jr. (Stanford Univ., CA). 1987. NTIS, 
PC Al1/MF A0O1. Order Number DE88003737/JAW. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 


15 GEOTHERMAL ENERGY 
1509 Geothermal 


Reservoir engineering research at Stanford concerns three 
main areas: development of well test analysis methods, field appli- 
cations and testing, and laboratory bench scale experiments to iden- 
tify and quantify important phenomena. Well test methods general- 
ly concern single or multiwell tests. Single well tests provide infor- 
mation on formation pressure, well condition, and drainage area 
conductivity. Multiwell tests provide additional data on storativity 
of the formation. Kesearch on both types of test focus on formation 
heterogeneity because geothermal systems are fractured and hetero- 
geneous. Laboratory bench scale experiments have focused on ad- 
sorption phenomena this year. Equilibrium measurements of mass of 
adsorbed gases on rock surfaces have been made with BET appara- 
tus. Work has proceeded on automation of this equipment. Rock 
samples have been obtained from the Geysers, California; Larder- 
ello, Italy, and Los Azufres, Mexico. Other bench scale experiments 
concern transient flow with adsorption. Work has progressed on 
the apparatus and experiments are underway. Both studies should 
yield significant results in the coming year. The well test analysis 
research has been productive this year. A new analytic solution 
method was found which allows solution of previously untractable 
problems. This method permits a single solution to represent chang- 
ing conditions at a well. 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 25988, 26012 


16 TIDAL AND WAVE POWER 
1607 Tidal Power Plants 

REFER ALSO TO CITATION(S) 26697 

1608 Wave Energy Converters 


26013 (OH/R—87/1/K) Digital speed switch model 
DSS-1: instruction manual. Kuurstra, J.C. (Ontario Hydro 
Research Div., Toronto (Canada)). 22 May 1987. vp. (MI- 
CROLOG—87-06264). Ontario Hydro Research Division, 
Editorial Section, 800 Kipling Ave., Toronto, Ont., Canada 
M8Z 5S4; $10.00 CAN; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

A microprocessor-based digital speed switch has been devel- 
oped for use with hydraulic generators and for other similar appli- 
cations where equipment is to be turned on or off for various 
values of a speed signal. The speed switch provides up.to four relay 
outputs whose contacts open and close at pre-selected speeds. This 
manual includes a description of both the hardware and software of 
the device, as well as details on installation, maintenance and prin- 
ciples of operation. 


17 WIND ENERGY 
1704 Economics 


REFER ALSO TO CITATION(S) 26018 


26014 (WU/CE—8404) Analysis of the near term costs 
of wind generated electricity. McNabb, C. (Waterloo Univ., 
Ontario (Canada). Dept. of Chemical Engineering). 27 Apr 
1984. 52p. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34 CAN per page, $3.40 CAN minimum. 

This report outlines work that was carried out to estimate 
the current cost of wind generated electricity in a grid application. 
Due to time constraints, this work could only be performed for one 
class of machine. The 500 kW Darrieus machine was chosen be- 
cause of the availability of performance and cost information and as 
a likely candidate for early implementation by utilities. The Mari- 
time region was chosen as having the highest potential in Canada 
for early wind turbine introduction due to relatively high wind re- 
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gimes and electricity costs. Life-cycle costs were determined using 
discount rates of 6%, 7%, and 10%. The results were found to be 
highly sensitive to discount rate, installed cost, and wind regime. 
The effect of real escalation of electrical energy worth on life-sycle 
cost was also examined. To determine current utility costs, the 
Maritime utilities were contacted and information regarding the 
cost of operating, maintaining, and fueling the various types of gen- 
eration facilities was requested. It is assumed that these costs are 
representative of marginal production costs. It was concluded that 
with an average wind speed of 7 m/s, the cost of generating elec- 
tricity with a 500 kW Darrieus wind turbine would be approximate- 
ly of 10 cents/kWh. This cost, however, is highly sensitive to vari- 
ations in average wind speed and first year capital. 


1706 Wind Energy Engineering 
REFER ALSO TO CITATION(S) 25943 


26015 (EC/E/AES—8112) A report on the 
wind energy resource assessment of three sites . the lower 
St. Lawrence Valley. Taylor, P.A.; Salmon, J.R.; Berry, 
R.L. (Environment Canada, Edmonton, Alberta. Atmos- 
pheric Environment Service). Dec 1981. 37p. (CE—01024). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per 
page, $3.40 CAN minimum. 

This project has been undertaken after preliminary studies 
identified several areas of the Lower St. Lawrence Valley as re- 
gions of high wind energy potential. A number of locations were 
chosen for more detailed study and by June 1981 three sites had 
been selected. Data collection at all three sites was underway by 
early Sept. 1981. Data was collected at each site in order to assess 
its suitablility for the installation of a large vertical axis wind tur- 
bine (project AEOLUS). The variable of primary interest in wind 
energy resource evaluation is the mean wind speed at the center of 
the swept area of the proposed turbine, which will probably be ap- 
proximately 60 m. The data tentatively confirm prior estimates that 
Fonderie would have the highest winds of the three sites. The Sep- 
tember and October averages are also not too far from estimates 
based on normals from nearby climate stations coupled with rather 
subjectively determined transfer functions. From the annual distri- 
bution of these estimates, September values are expected to be be- 
tween 5 and 10% below the annual average while October should 
be close to it. Given this there seems no reason to modify the esti- 
mates of annual average 50 m wind speeds at the three sites at 
present. 5 refs., 10 figs., 7 tabs. 


26016 (STEV-VIND—87-16) Report from fullscale eval- 
uation of the Swedish wind turbine prototype Naesudden. 
Svenkvist, P.; Aastroem, L.; Dahlberg, J.Aa. (Statens Ener- 
giverk, Stockholm (Sweden)). 1987. 443p. (In Swedish): 
NTIS. (US Sales Only), PC Ai9. Order Number 
DE88752518/JAW. 

This report summarizes the full scale evaluation of the 
Swedish Wind Turbine Prototype Naesudden. It includes activities 
as wind-power curves relation to energy output, the units operation 
to the grid, loads and stress situation, operation experiences and 
also environmental influences. (authors). 


26017 (STEV-VIND—87-18) Control of wind power sta- 
tions with variable speed. Yaw control with fix blade angle. 
Ulen, E. (Statens Energiverk, Stockholm (Sweden); Foers- 
varets Forskningsanstalt, Stockholm (Sweden)). Mar 1987. 
66p. (In Swedish). (FOA-C—20648-2.7). NTIS (US Sales 
Only), PC A04/MF A0Ol. Order Number DE88752519/ 
JAW. 

The report treats control of wind power stations with varia- 
bel speed and yawregulation with fix pitch angle. As aerodynamic 
data is among other things windtunnel measurements in China used. 
Simulation with values from WTS 1200 has been performed with 
wind disturbances as turbulence, gusts, changes in wind direction 
and loss of grid. Beyond the quadratic feed back from rotor speed 
also the effect of feeding back generator speed and/or - accelera- 
tion and rotor acceleration has been studied. The goal for the con- 
trol has been: - maximum power under nominal wind, constant 
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power over nominal. - constant speed over nominal wind. - low 
mechanical load in the drive shaft. These goals are partly in con- 
flict with each other. 


26018 (WWC—R359/7987R) National wind technology: 
field operation assessment. (World Wind Communications 
Co., Ottawa, Ontario (Canada)). 26 Feb 1987. 72p. (MI- 
CROLOG—87-06190). Renewable Energy Branch, Energy 
Mines and Resources Canada, 460 O'Connor Street, Ottawa, 
Ont., Canada KIA 0OE4; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

A national survey to locate and identify all wind turbines in- 
stalled in Canada since 1970 documenting their performance, type, 
generating capacity, and reliability was conducted in late 1986 and 
early 1987. The survey found that 290 wind turbines had been 
erected, with 250 of these accounting for a total of 1,193 kW of 
generating capacity. The storage of electricity in battery banks was 
selected for 67% of the machines, connection to an electric utility 
distribution grid was selected for 14%, 6% were connected to elec- 
tric water or space heating systems, and the remaining 13% were 
unaccounted for. Residential and cottage power supply account for 
49%, navigational aids and telecommunications services account for 
25%, various corporate applications ranging from on-site power 
supply to feeding power into autonomous diesel-electric grid ac- 
count for 6%, 4% went to various institutional applications, and 
16% were unknown. Of the total turbines, 72 are now operating 
and 19 are expected to operate again soon. 


20 ELECTRIC POWER ENGINEERING 


26019 (OH—8702) Drafting standard practices manual. 
Machado, S.A. (Ontario Hydro, Toronto (Canada)). 1987. 
vp. Ontario Hydro Research Division, Editorial Section, 
oan Ave., Toronto, Ont., Canada M8Z 5S4; $10.00 
A 

This manual has been compiled to provide for the prepara- 
tion and interpretation of all engineering and survey drawings to a 
common drafting standard by Ontario Hydro and by contracted 
consultants or similar organizations. The information presented will 
also serve to guide personnel responsible for the supervision of 
drafting departments and for processing finished drawings. The 
manual is to be used by all staff involved in the production of 
drawings. Adherence to the procedures and maximum use of tech- 
niques and symbols will ensure that engineering and survey draw- 
ings are simple, clear and factual to the users. A consistent effort 
will be required to apply and maintain the contents of the manual. 


2001 Power Plants And Power Generation 
REFER ALSO TO CITATION(S) 26044, 26044 


26020 (BWC-TR—85-14) Coal water fuel derating assess- 
ment for the front wall-fired oil design Boiler No. 10, Mari- 
time Electric Company, Charlottetown, P.E.I. Viscardi, R.P. 
(Babcock and Wilcox Canada Ltd., Cambridge, Ontario). 
1986. 47p. CANMET, 555 Booth Street, Ottawa, Ontario, 
Canada, K1A OG1. 

The possibility of using coal water slurries for the firing of 
No. 10 boiler at Maritime Electric Co., Charlottetown, PEI was ex- 
amined. Only one type of coal water slurry (Carbogel) was exam- 
ined for the purposes of this study. As the boiler was usually oil 
fired, possible changes to the boiler were suggested to decrease the 
severity of deration. Babcock and Wilcox’s computer modelling 
technique was used to arrive at the final derated levels. 8 refs. 


26021 (CISE—3856) Innovating systems and techniques 
Se the Mespusile of tngtiiol Gok teheental elite CaaS. 
Certo, M.; Demichelis, C.; Famiglietti, M.; Tonolini, F. 
(Centro Informazioni Studi Esperienze, Milan Milan (Italy)). 1987. 
30p. (In Italian). (ETN—88-91647; CONF-8706289—). 
NTIS, PC A03/MF AO1. 

From 12. congresso nazionale AI man: manutenzione e Qua- 
lita; Milan, Italy (3 Jun 1987). 
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The design of nondestructive continuous computerized moni- 
toring systems applied to industrial plant maintenance and control is 
described. The example of a steam turbogenerator power plant 
monitoring system is detailed. The results show that such an inte- 
grated control and diagnosis system is reliable and accurate. 


26022 (CISE—3860) Line instrument systems for moni- 
toring steam tu Clapis, A.; Giorgetti, G.; 
Lapini, G.L.; Benanti, A.; Frigeri, C.; Gadda, E.; Mantino, 
E. (Centro Informazioni Studi Es Esperienze, Milan (Italy)). 
1987. 24p. (In Italian). (ETN—88-91648; CONF-8704285—). 
NTIS, PC A03/MF AO1. 

From Conference on diagnostica automatizzata o non dagli 
impianti termici; Milan, Italy (29 Apr 1987). 

A computerized real time data acquisition and data process- 
ing for the diagnosis of malfunctioning of steam turbogenerator sys- 
tems is described. Pressure, vibration and temperature measure- 
ments are continuously collected from standard or special sensors 
including startup or stop events. The architecture of the monitoring 
system is detailed. Examples of the graphics output are presented. 
It is shown that such a system allows accurate diagnosis and the 
possibility of creating a data bank to describe the dynamic charac- 
teristics of the machine park. 


26023 (EPRI-CS/EL—5593-CCM-Vol.4) Life assessment 
methodology for turbogenerator rotors: Volume 4, SAFER 
[Stress and Fracture Evaluation of Rotors] code computer 
manuals. (Jones (J.A.) Applied Research Co., Charlotte, NC 
(USA)). Mar 1988. 342p. Research Reports Center, Box 
a Palo Alto, CA 94303. Order Number T188920241/ 

Between 1976 and 1980, EPRI developed the original stress 
and fracture evaluation of rotors (SAFER) code in response to con- 
cerns about the possibility of turbogenerator rotor bursts. EPRI 
report NP-3091-CCMP documented version 8.3 of the SAFER 
code. Improvements to the latest release, version 9.0, extended it to 
include generator and high-temperature rotor analysis, making the 
code applicable to a much wider range of utility problems. This 
version of the code can also provide for statistical treatment of un- 
certainties and treat crack growth under high-temperature condi- 
tions. 


(NP—8770120) Contribution to the design of 
stoker-fired steam generators for industrial processes. Brink- 
mann, K. (Hannover Univ. (Germany, F.R.). Fakultaet fuer 
Maschinenwesen). May 1986. 175p. (In German). NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE88770120/JAW. 

Power generation in industrial processes can take place using 
stoker-fired, coal-fuelled steam generator systems. Suitable circuits 
are investigated and optimized with regard to regenerative service 
water heating. Using the boundary conditions set by the circuit, 
design criteria for steam generators are developed and evaluated by 
a parameter study in order to be able to asses the construction and 
operation expenditure. Several combustion chamber calculation 
methods are analyzed with a view to their applicability in stoker- 
fired systems. The influences of the different combustion space pa- 
rameters are determined using a zero-dimension technique. The pos- 
sibilities of applying a multidimensional method consisting fuel con- 
version are gone into. 


26025 (OH/CR—86/338/K) Evaluation of drager tubes 
for moisture determination. Singh, V.P. (Ontario Hydro, To- 
ronto (Canada). Chemical Research Dept.). 4 Jun 1987. 34p. 
(MICROLOG—88-00133). Ontario Hydro Research Divi- 
sion, Editorial Section, 800 Kipling Ave., Toronto, Ont., 
Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The electrical power generators of Ontario Hydro use hy- 
drogen gas which aids in their cooling. Specifications call for gen- 
erator shutdown if the dew point (d.p.) exceeds a given value, typi- 
cally -10/sup 0/C. Present methods of dew point measurement 
suffer the disadvantages of requiring calibration and maintenance 
and these problems may be avoided with the use of Drager tubes. 
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The objective of the present work was to test the Drager tubes for 
accuracy. The work commenced with a high range tube (lower de- 
tection limit -24/sup 0/C with twenty strokes) and was repeated 
when a low range tube (lower detection limit -40/sup 0/C with 
twenty strokes) became available. Gas of known water content in 
the range -35 to 0/sup 0/C d.p. was generated by mixing measured 
quantities of dry (-76/sup 0/C d.p.) nitrogen and nitrogen saturated 
by passing through a bubbler (approximately 23/sup 0/C d.p.). The 
generated dew point was checked with an optical chilled mirror 
hygrometer. Individual tube readings with both the high and low 
range tubes used in this study generally indicated dew points with a 
plus or minus 2/sup 0/C accuracy. Graphs are presented allowing 
estimation of the upper and lower limits of the dew point as a func- 
tion of the number of tubes used in the determination and the de- 
sired confidence level. The major advantage of the low range tube 
is its capability to measure lower dew points than the high range 
tube. A disadvantage is the use of magnesium perchlorate which re- 
quires additonal safety precautions. Tests on both high and low 
range tubes showed no undesirable effect of hydrogen gas. 5 refs., 9 
figs., 8 tabs. 


26026 (OH/MRD—87/139/K) Generator bearing shaft 
vibration, Sir Adam Beck 1 GS, Unit G5. Koehler, H.P. (On- 
tario Hydro, Toronto (Canada). Mechanical Research 
Dept.). 4 Jun 1987. 24p. (MICROLOG—88-00131). Ontario 
Hydro Research Division, Editorial Section, 800 Kipling 
Ave., Toronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Vibration measurements on Ontario Hydro’s Sir Adam Beck 
1 Generating Station, Unit G5 have been recorded for a period of 
two years. Data collection has been facilitated by a computer based 
monitoring system installed under a contract with the Electrical 
Power Research Institute. Shaft vibration at the generator guide 
bearing is high in the summer with a marked seasonal variation. 
The vibration characteristics and history showing relationships with 
speed, voltage, and temperature are reported. It is recommended 
that bearing vibration dependence on oil temperature as a single 
variable be investigated and that the generator be balanced before 
the summer demand peak in 1987. 5 refs., 16 figs. 


26027 (OH/R—87/92/K) Discharge allocation of a 
hydro-electric generating station: a preliminary study. Sim, 
S.H. (Ontario Hydro Research Div., Toronto (Canada)). 31 
Mar 1987. 19p. (MICROLOG—87-06236). Ontario Hydro 
Research Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This preliminary study concerns the division of discharge 
among individual units in a hydro-electric generating station to pro- 
vide optimal power output within operating constraints. Solution 
approaches for the problem are proposed. A mathematical pro- 
gramming approach is described for the case where all the generat- 
ing units in a station are non-identical. For the case where they are 
identical, a heuristic approach is proposed. Suggestions for further 
work are made. 


26028 (OH/R—87/100/K) Pontook GS [generating sta- 
tion] performance acceptance tests. Grant, G.L. (Ontario 
Hydro Research Div., Toronto (Canada)). 6 Apr 1987. 5p. 
(MICROLOG—87-06240). Ontario Hydro Research Divi- 
sion, Editorial Section, 800 Kipling Ave., Toronto, Ont., 
Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Turbine performance acceptance tests were performed on 
Units 1, 2 and 3 at Pontook GS in New Hampshire, USA. This 
report contains the results of electrical output measurements, cor- 
rected for known metering errors. 
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26029 (OH/R—87/112/K) Entrained air in lubricating 
oils. Janis, W.J.; Rakchaev, V. (Ontario Hydro Research 
Div., Toronto (Canada)). 14 May 1987. 8p. (MICROLOG— 
87-06235). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 a Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

Apparatus for Gas Bubble Separation Time was assembled 
and standardized. New and used steam turbine lubricating oils and 
new seal oils were tested for their gas bubble separation time. New 
ISO 32 steam turbine oils had better air release properties that ISO 
46 grade oils, primarily because of the lower viscosity of the ISO 
32 products. Additive-free, seal oils had air release values similar to 
those of new turbine oils. A comparison of air release and foaming 
tendency results for 11 samples indicated no relationship between 
the two characteristics. 


26030 (OH/R—87/120/K) Remote monitoring of founda- 
tion drain flow rate at Stewartville GS [generating station]. 
Koopmans, R.; Hughes, R.W. (Ontario Hydro Research 
Div., Toronto (Canada)). 28 May 1987. 33p. (MICRO- 
LOG—87-06271). Ontario Hydro Research Division, Edito- 
rial Section, 800 Kipling Ave., Toronto, Ont., Canada M8Z 
5S4; $10.00 CAN; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

A remote monitoring system has been installed by the Rock 
Science Section (Civil Research Department) at Stewartville Gen- 
erating Station to measure the flow rate of a foundation drain in the 
powerhouse substructure. The intent of this installation is to enable 
the engineer to be in continuous contact with the project so that 
remedial measures can be investigated at an early stage if and when 
necessary. The stored data at the Stewartville site can be retrieved 
at any time over telphone lines from the office to permit rapid 
viewing and plotting of results. This report discusses the installation 
of the remote monitoring system as well as the computer program- 
ming required in setting up the transmission of data from the site to 
the office. 


26031 (OH/RD—87/219/K) Automatic generation con- 
trol and governor tests at Sir Adam Beck 2 GS. Berube, G.R. 
(Ontario Hydro Research Div., Toronto (Canada)). 27 Aug 
1987. 55p. (MICROLOG—88-00139). Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 584; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Tests were conducted at Ontario Hydro’s Sir Adam Beck 2 
generating station (SAB 2) to study the performance of individual 
units and the overall plant under Automatic Generation Control 
(AGC). At the same time measurements were made of various gov- 
ernor and turbine parameters. Based on the results of these tests a 
computerized dynamic model for the components of the AGC and 
governing system at SAB 2 has been produced. Observations are 
made on abnormalities in the operation of the AGC plant hardware 
noted during the performance of these tests. 9 refs., 26 figs., 5 tabs. 
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26032 (ERCB/C—D8714) Alberta Power Limited Alber- 
ta - Saskatchewan interconnection: addendum to Decision 
D87-14. (Energy ‘Resources Conservation Board, Calgary, 
Alberta (Canada)). 20 Nov 1987. 4p. (CE—01052). Energy 
Resources Conservation Board, 640-5th Ave. SW, Calgary, 
Alta., Canada T2P 3G4; $5.00 CAN. 
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This addendum to the Board’s decision D 87-14 for approval 
of a 100 Mw capacity direct-current facility to interconnect with 
the Saskatchewan Power Corporation's system presents reasons for 
the upgrading of the interconnection to 150 Mw, and the transmis- 
sion line route from the McNeill DC converter Station to the Al- 
berta-Saskatchewan border. The Board's decision is in favour of the 
upgrading and the proposed transmission route, subject to the con- 
ditions stated in the earlier decision. 


26033 (OH—8707) Long term planning for transmission 
line refurbishment. Task Group report: part 1, summary and 
recommendations. (Ontario Hydro, Toronto ‘(Canada)). Jul 
1987. 15p. Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN. 

The Phase 1 work of the Task Group set up in mid 1986 to 
investigate the long term planning aspects of major rebuilding/re- 
furbishment of Ontario Hydro’s extensive 115 kV, 230 kV and 500 
kV transmission line network is nearing completion. The main find- 
ings and recommendations of the Task Group are summarized. The 
main recommendations of the report, which was accepted by the 
Steering Committee, are that a long term (25 year) program should 
be developed for the refurbishment and replacement of the older 
(pre-1950) 115 kV and 230 kV transmission lines in Ontario, project 
development work should be carried out during the 1987 to 1990 
time period to prepare for and clearly define the long term trans- 
mission line refurbishment program, a program of full scale field 
tests on a limited number of old steel structures scheduled for re- 
moval should be conducted, and the Task Group should continue 
in existence to monitor and guide all research and project develop- 
ment work for the transmission line refubishment program. 


26034 (OH/CR—87/113/K) McCowan Road vegetation 
study: the development of woody vegetation in the second 


Brown, D.G. (Ontario Hydro, Toronto 


year post-clearing. 
(Canada). Chemical Research Dept.). 1 Jul 1987. 19p. (MI- 
CROLOG—88-00147). Ontario Hydro Research Division, 
Editorial Section, 800 Kipling Ave., Toronto, Ont., Canada 


M8Z 5S4; $10.00 CAN; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

The vegetational management techniques used on Ontario 
Hydro transmission rights-of-way must be capable of controlling 
tall-growing (incompatible) species. The development of an inte- 
grated control policy is complicated by the fact that the incompati- 
ble vegetation develops from two sources with contrasting growth 
characteristics. Stems developing from ineffectively treated stumps 
(root suckers or stump sprouts) have higher growth rates and survi- 
vorship potentials than stems developing from seeds. Seedlings are, 
however, more numerous and it is important to determine if their 
increased numbers outweigh their slower growth rates. The inva- 
sion of a simulated right-of-way by woody species is described at 
the McCowan Road research site. A rapid proliferation of small 
shrubs has occurred in the two years following the clearing of the 
site. Populus tremuloides (tembling aspen) has become the most 
abundant of the incompatible trees, with a density of 5.16 stems/m/ 
sup 2/. Acer saccharum (sugar maple) (3.69 stems/m/sup 2/) and 
Fraxinus americana (white ash) (2.92 stems m/sup 2/) also contrib- 
ute substantially to the tree layer. The stems of stump sprouts and 
root suckers were considerably taller than the tree stems originating 
from seeds. However, seedlings were more numerous for all the 
tree species except P. tremuloides. Ordination analysis of the vege- 
tation indicated that a small group of shrub species was negatively 
associated with the incompatible tree species, and the implications 
of this for vegetation management is discussed. 26 refs., 2 figs., 4 
tags. 


26035 (OH/MR—87/125/K) Joint fit-up tolerances and 
adaptive control for gas-tungsten-arc root-pass all-position 
pipe welding. Maak, P.Y.Y; Galloway, J.G. (Ontario Hydro, 
Toronto (Canada). Metallurgical Research Dept.). 28 Aug 
1987. 29p. (MICROLOG—88-00150). Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
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This report is concerned with investigating appropriate 
means and approaches to improving existing mechanized pipe weld- 
ing systems for field pipe welding applications. All-position pulsed- 
current gas-tungsten-arc (P-GTA) welding procedures have been 
developed for root-pass welding of a wide range of weld joint fit- 
up conditions. It has been illustrated that root-pass welding, which 
is presently carried out mostly by manual GTA welding, can also 
be performed using mechanized P-GTA welding by incorporating 
adaptive control capabilities into existing mechanized welding sys- 
tems. Guidelines have been established for the development of a 
computer-based P-GTA welding system equipped with a laser- 
based sensor system, which can be used for adaptive control root- 
pass welding. Control algorithms for interactive adjustments and 
optimization of welding parameters depending on the varying weld- 
ing conditions have been outlined. The requirements and current 
progress in the development of a laser-based sensor sytem have 
been discussed. 5 refs., 11 figs., 8 tabs. 


26036 (OH/MR—87/172/K) Aluminum alloy castings: 

routes for optimum fracture toughness. Bellamy, 
G. (Ontario Hydro, Toronto (Canada). Metallurgical Re- 
search t.). 26 Aug 1987. 23p. MICROLOG—88-00140). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1, $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

Many cast aluminum alloy components are utilized in the 
construction, operation and maintenance of transmission and distri- 
bution structures. Typical examples are overhead conductor suspen- 
sion clamps and grounding cable clamping and connecting devices. 
Unfortunately specifications covering cast aluminum components 
are typically undemanding on requirements for tensile ductility and 
the question of fracture toughness is not addressed. Also in most 
cases specified tensile properties need only be met by separately 
cast non-machined test bars which rarely reflect the properties of 
actual production casting. Consequently, the customer receives 
castings which often experience brittle fracture under the influence 
of normal installation stresses. A research program was carried out 
to determine why the castings perform so poorly and to demon- 
strate how considerable improvements may be obtained. This 
report defines the impact and importance of alloy composition, 
melting technique, pouring temperature, mould material and tem- 
perature and heat treatment in provision of high integrity castings 
for transmission related structures. The successful techniques devel- 
oped are applicable to processes involving use of sand, plaster or 
permanent metal moulds. 11 rigs., 7 tabs., 


26037 (OH/PSOD—TUD870427) 1986 Performance 
report. BES [bulk electricity system] control aids. (Ontario 
Hydro, Toronto (Canada). Power System Operations Div.). 
1987. vp. Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN. 

The operation of the Bulk Electricity System (BES) to cer- 
tain predefined levels of security has become increasingly difficult 
as the system has grown in complexity and a greater number of 
constraints and limits have been applied to the operating environ- 
ment. Consequently, a number of aids for emergency control of the 
BES have been developed and installed over the years. Specifically, 
these aids for emergency control have been implemented in order 
to prevent system disturbances, contain system disturbances, and 
minimize the effect of system disturbances on customers. 


26038 (OH/PSOD—TUD870427) 1986 Performance 
report. BES [bulk electricity system] voltage and frequency 
quality. (Ontario Hydro, Toronto (Canada). Power System 
Operations Div.). [1988]. vp. Ontario Hydro Research Divi- 
sion, Editorial Section, 800 Kipling Ave., Toronto, Ont., 
Canada M8Z 5S4; $10.00 CAN. 

This report is intended to present the performance results of 
the frequency and voltage in the BES, up to the end of 1986. Since 
a system is not in place for measuring and reporting the perform- 
ance of BES voltage, the report is restricted to covering the BES 
frequency only. The primary parameter being measured is the fre- 
quency deviation, defined as “the difference between actual fre- 
quency and the nominal value (60.0 Hz or 25.0 Hz)”. It has also 
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been recognized that both the absolute magnitude of a frequency 
deviation and its time durations are the relevant and measurable pa- 
rameters of frequency quality. A Frequency Deviation Event is de- 
fined as the occurrence of a frequency deviation of greater than 
0.25 Hz for a duration in excess of 20 seconds at one or more De- 
livery Points. The measures of performance are Frequency Devi- 
ation Event Occurrence Rate (Events/annum), Delivery Point Fre- 
quency Deviation Occurrence Rate (Delivery Point Events/ 
annum), and Delivery Point Frequency Deviation total Duration 
(Delivery Point Minutes/annum) 


26039 (OH/PSOD—TUD870430) 1986 Performance 
report. BES reliability. (Ontario Hydro, Toronto (Canada). 
Power System Operations Div.). 1987. vp. (MICROLOG— 
R). CANMET/TID, Energy Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN 
per page, $3.40 CAN minimum; MF $10 CAN.. Order 
Number DE88752549/JAW. 

This report is concerned with the portion of Ontario Elec- 
tricity System unreliability that is attributable to the performance of 
major integrated transmission and generation systems, i.e., the Bulk 
Electricity System (BES). Presented in this report are the rationale 
of the measurement systems for BES reliability, and the perform- 
ance results up to the end of 1986, relative to defined objectives. 
An unreliability event, by definition, occurs whenever the Ontario 
Electricity System fails to provide a continuous supply of electrici- 
ty to every ultimate customer in the amount desired at all times. 
The nature of the initiating cause will identify an inability or inad- 
equacy of one of the electricity systems in Ontario. Thus, Ontario 
Electricity System Unreliability may be caused by inability of the 
Bulk Electricity System (BES) or inability of any of the Distribu- 
tion Electricity Systems (DES). 


26040 (OH/R—86/317/K) Analyses of switching tran- 
sients. Failure of 500-kV, 360-MVA autotransformer (T7) at 
Hanmer TS. Narang, A. (Ontario Hydro Research Div., To- 
ronto (Canada)). 13 Feb 1987. 22p. (MICROLOG—87- 
04868). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

Voltage transients resulting at transformer terminals from 
routine on and off switching operations were recorded following 
completion of repairs on the transformer. Switching was performed 
using transformer breakers at both voltage levels. Maximum phase- 
to-ground voltages approaching 2 pu were measured while placing 
the transformer on potential. On all opening operations, the respec- 
tive breakers interrupted transformer magnetizing current without 
incurring reignitions. Low-voltage measurements performed on one 
winding revealed internal resonances in the 8-9 kHz range, which 
produced voltages-to-ground 8 to 12 times the magnitude of sus- 
tained sinusoidal excitation. On the basis of the evidence and 
knowledge of the circumstances surrounding the failure, it is con- 
cluded that the failure was likely initiated by winding resonance ex- 
cited by multiple reignitions on the switched breaker. Multiple reig- 
nitions are considered likely when switching the transformer along 
with the tertiary reactor using gas-blast breakers (air-blast or SF/ 
sub 6/) not equipped with suitable opening resistors. This switching 
practice should therefore be prohibited. 15 figs. 


26041 (OH/R—86/360/K) Overhead conductor capacity 
studies 3. Predicted and observed conductor temperatures: 
Esso test line results, summer 1986. Chisholm, W.A.; Bar- 
rett, J.S. (Ontario Hydro Research Div., Toronto (Canada)). 
9 Feb 1987. 22p. (MICROLOG—87-04867). Ontario Hydro 
Research Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Many older power transmission circuits that have a maxi- 
mum conductor temperature limit of 49/sup 0/C. A program of 
measurements and modeling has been initiated to allow best use of 
these lines during summer peak-load conditions. This report de- 
scribes measurements on an unused 115-kV circuit. Predictions of 
conductor temperature base on meteorological observations were 
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compared with observations. There are several factors applied to 
wind-speed data that make predictions too conservative. More ac- 
curate conductor temperature estimates can be obtained if the wind 
model is changed. Some theoretical support for increased wind 
angle at low wind speeds is identified. 5 refs., 14 figs., 1 tab. 


26042 (OH/R—87/75/K) Westmore Jct to Rexdale TS 

cable route - soil survey. Tsang, R. (Ontario 
Hydro Research Div., Toronto (Canada)). 9 Apr 1987. 24p. 
(MICROLOG—87-06245). Ontario Hydro Research Divi- 
sion, Editorial Section, 800 Kipling Ave., Toronto, Ont., 
Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St. 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

A laboratory study of the thermal properties of the resident 
soil along the proposed 300 m cable route is reported. The silty 
clay till-like material has stable thermal characteristics over a wide 
range of moisture content. However, due to difficulties associated 
with compaction adjacent to the cables a thermal granular backfill 
is suggested. 


26043 (OH/R—87/84/K) Ottawa Overbrook TS [trans- 
mission station] - grounding studies. Pillai, P. (Ontar- 
io Hydro Research Div., Toronto (Canada)). 23 Mar 1987. 
2lp. (MICROLOG—87-06234). Ontario Hydro Research 
Division, Editorial Section, 800 Kipling Ave., Toronto, 
Ont., Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St. 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Ground potential rise, touch and step potentials, and current 
splits were measured at Ottawa Overbrook TS under simulated 
fault conditions. Soil resistivity at the station was also tested. The 
results show that the station ground potential rise and touch and 
step potentials are within safe limits for an ultimate station fault 
level of 9 kA. The measurements were unable to verify whether the 
station fence is connected to the main station grid. Models were de- 
veloped to validate and generalize the results. 


26044 (OH/R—87/88/K) Biological Research Section: 
1986 annual report. Haymes, G.T. (Ontario Hydro Research 
Div., Toronto (Canada)). 25 Mar 1987. 2ip. (MICRO- 
LOG—87-06259). Ontario Hydro Research Division, Edito- 
rial Section, 800 Kipling Ave., Toronto, Ont., Canada M8Z 
584; $10.00 CAN; MF CANMET/TID, Energy, Mines and 


Resources 555 Booth St., Ottawa, Ont., Canada 
KIA 0G1; $10 CAN. 

The Biological Research Section is a unit within the Ontario 
Hydro Research Division functionally responsible for conducting 
directed basic research and scientific investigations related to the 
biological sciences in support of Ontario Hydro’s planning and 
operational activities. This document provides an overview of 
major activities undertaken by the Section during 1986, highlights 
some major accomplishments and describes major areas of endea- 
vour planned for 1987. 


26045 (OH/R—87/89/K) Ottawa Riverdale TS [trans- 
mission station] - grounding system studies. Pillai, P. (Ontar- 
io Hydro Research Div., Toronto (Canada)). 22 May 1987. 
17p. (MICROLOG—87-06233). Ontario Hydro Research 
Division, Editorial Section, 800 Kipling Ave., Toronto, 
Ont., Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Tests were conducted at Ottawa Riverdale TS under simu- 
lated fault conditions in order to evaluate the adequacy of the 
grounding system performance at the station and the protection of 
communication circuits. The station ground potential rise and touch 
and step potentials were found well under safe limits, for an ulti- 
mate HV fault current of 11 kA. The measured induction on the 
communication line paralleling the faulted power line was very 
small. Models were developed to generalize the results. Soil resis- 
tivity at the station was also tested. 
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26046 (OH/R—87/141/K) Transients due to switching 
operations on 44 kV, 30 MVAr grounded capacitor bank 
(SC1) at South March TS. Narang, A. (Ontario Hydro Re- 
search Div., Toronto (Canada)). 25 May 1987. 1lp. (MI- 
CROLOG—87-06230). Ontario Hydro Research Division, 
Editorial Section, 800 Kipling Ave., Toronto, Ont., Canada 
M8Z 5S4; $10.00 CAN; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

Voltage and current transients were recorded during close- 
open operations on a Type KSO oil circuit breaker while switching 
the 44-kV, 30-MVAr grounded capacitor bank (SC1) at South 
March TS. A maximum overvoltage of 1.6 pu and a maximum 
inrush current of 8.0 pu were recorded during capacitor switching 
operations. These are considered representative of the transient 
magnitudes possible at the station during isolated bank switching on 
SC1. A number of reignitions and restrikes resulted on opening the 
capacitor breaker, but these are to be expected for this type of 
breaker in this application. While breaker performance was similar 
to that observed for this type of breaker at other capacitor installa- 
tions, an uncertainty remains concerning the permissible arcing du- 
ration on breaker opening which should be resolved. No specific 
cause has been identified on the basis of these results, for recent 
failures of apparatus associated with capacitor banks at the station. 


26047 (OH/RD—87/121/K) Disconnect switch generated 
transient voltages on magnetic PT wiring at Cecil TS [Trans- 
mission Station]. Harvey, S.M. (Ontario Hydro Research 
Div., Toronto (Canada)). 9 Jul 1987. 7p. (MICROLOG— 
88-00156). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

Magnetic Potential Transformers (PTs) of the type used at 
Cecil Transmission Station, a new 115 kV gas-insulated substation 
in downtown Toronto, are an early design that do not have inter- 
winding electrostatic shields. Measurements show that operation of 
the 115-kV gas-insulated disconnect switches in the station can 
produce moderate to high transient voltages on the PT secondary 
wiring. Transient protection will be required if solid-state relays are 
installed in this station. 4 refs., 1 tab., 2 figs. 


26048 (OH/RD—87/205/K) Outliers in the national 
meter sampling plan. Camacho, F. (Ontario Hydro Research 
Div., Toronto (Canada)). 19 Aug 1987. 6p. (MICROLOG— 
88-00142). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

In general, an observation is considered an outlier if it is suf- 
ficiently unlikely to occur under the assumed probability model. A 
policy is proposed for dealing with outlier observations in samples 
obtained through the National Sampling Plan for revenue meters. 
This policy is needed to enhance and validate the applicability of 
the samples. The policy defines outlier observations, describes how 
to detect them, and determines their effect on accepting or reject- 
ing a population. 5 refs. 


26049 (OH/TD—87/134/K) Group effect on uplift ca- 
pacity of drilled piers in till. Toth, P.S. (Ontario Hydro, To- 


ronto (Canada). Transmission Design t.). 31 Aug 1987. 
56p. (MICROLOG—88-00130). Ontario Hydro Research 
Division, Editorial Section, 800 Kipling Ave., Toronto, 
Ont., Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Narrow based lattice type transmission towers require con- 
structing closely spaced footings which could experience reduction 
in uplift capacity due to group effect. This report summarizes the 
results of uplift tests on single footings and footing pairs including 
the load test of a four footing arrangement with two footings in 
compression and two footings in uplift. Analysis of the test data 
showed a reduction in the uplift coefficient value by 36 per cent 
due to the overlapping zones of influence for the uplift footings. No 
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reduction in the bearing capacity was observed. This has shown 
that closely spaced large diameter augered footings can be con- 
structed in sandy silt till for the narrow base towers. Temporary 
steel liners will be needed to prevent sides from caving below the 
water table. 9 refs., 32 fgis., 12 tabs. 


26050 (OH/TD—87/215/K) Smoke penetration studies 
at Overbrook TS, Ottawa, Ontario. Jarv, T. (Ontario Hydro, 
Toronto (Canada). Transmission Design Dept.). 25 Aug 
1987. 18p. (MICROLOG—88-00095). Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Overbrooke Transmission Station is the latest design in Dual 
Element Spot Network buildings for the prevention of total metal- 
clad switchgear contamination by soot and smoke if a switchgear 
cell failure occurs. The part of the building that houses the trans- 
former and metalclad switchgear cells is symmetrically divided in 
half. Each half has four rooms of two different sizes (~48 m/sup 
3/ and ~330 m/sup 3/). Six smoke tests were performed at Over- 
brook to assess the penetration of smoke into adjacent rooms, to de- 
termine the effectiveness of smoke removal by the ventilation 
system and to note the response and behaviour of the smoke detec- 
tion system. Smoke measurements were made for each of three 
ventilation schemes and each room size. The test results indicated 
that the physical barriers (i.c., walls and doorways) were effective 
in containing the smoke for each size of room. The ventilation 
system was found to be effective in removing the smoke. The 
smoke detector(s) responded quickly to the smoke but were insensi- 
tive to residual smoke after the smoke detector reset. 1 ref., 6 figs., 
2 tabs. 


26051 Monitoring transients in low inductance circuits. 
Guilford, R.P.; Rosborough, J.R. (to Dept. of Energy, 
Washington, DC). US Patent 4,716,364. 29 Dec 1987. Filed 
date 21 Oct 1985. vp. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

This patent describes an apparatus for monitoring an op- 
posed pair of flat cable transmission lines for transient current 
spikes, wherein the lines generate a field of magnetic flux therear- 
ound. The apparatus comprises: an elongated coil having a pair of 
output terminals and configured as a U-shaped article having a 
bright portion connecting a spaced pair of opposed legs; lead means 
connected to the output terminals of the coil and forming a loop; a 
current transformer coupled to the loop for generating an isolated 
ground signal proportional to the current in the pair of flat cable 
transmission lines; and means connected to the current transformer 
for detecting transient spikes in the isolated ground signal. 


26052 Limit status analysis of lattice steel transmission 
towers. Prickett, S.L.; Kempner, L. Jr.; Mueller, W.H. 
(Bonneville Power Administration, Portland, OR (USA)). 
pp 621-625 of Proceedings of the American power confer- 
ence: Volume 49. Chicago, IL; Illinois Institute of Technol- 
ogy (1987). (CONF-870415—). 

From 49. annual American power conference; Chicago, IL, 
USA (27 Apr 1987). 

Transmission towers designed using elastic analysis tech- 
niques may have significant residual strength above that predicted 
analytically. It was hypothesized that this residual strength came 
from the internal indeterminacy of the lattice structure. When one 
member reached yield stress or buckled, other members carried the 
load and insured the integrity of the structure. In an effort to take 
advantage of reserve structure capacity which is not predicted by 
standard elastic analysis techniques, BPA has developed a Limit 
States analysis program to analyze lattice steel towers. BPA has de- 
veloped this concept primarily for use in the redesign of existing 
towers. However, there may be potential benefits in applying this 
to the design of new structures as well. If properly used, this 
method will allow a designer to determine maximum tower loads 
which may be applied without collapse of a structure. These loads 
may be larger than those that will develop initial yielding or buck- 
ling in individual members. The BPA program. is an open form, 
which is to say trial and error, solution technique which utilizes 
classical matrix methods. A complete discussion of matrix structural 
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analysis is beyond the scope of this paper, but the general concepts 
are straight forward. 
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26053 (IAE—4316/3) Nuclear power in the US fuel bal- 
ance. Slowing down of the nuclear power rate of growth. 
Chernysheva, A.K.; Kotel’nikov, G.A.; Popov, V.K.; Ro- 
manovskij, M. K. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1986. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A01. Order Number T188701977/ 
JAW. 

Tendencies in the development of USA fuel-energy balance 
in 1961-1984 are discussed. The role of nuclear power in the devel- 
opment of electric power industry of the country is shown. Data on 
competitiveness of NPPs and TPPs on coal are given. The USA 
occupy the first place all over the world both for power generation 
at NOOs and for total established capacity. In 1984 in the USA 
325.2 TW.h of electric power was generated by NPPs, which con- 
stitutes 30% of total power generation by all nuclear power plants 
of the world. By the beginning of 1985 the USA power generation 
system has 85 operating nuclear power units and 40 units under 
construction. At this time the established capacity of NPPs in the 
USA reached 68.9 GWé(el). Slowing down of nuclear power 
growth rate is the tendency characteristic on the whole of electri 
power industry of the USA. It might be conditioned by power 
crisis. In contrast to other countries with developing nuclear power 
the situation was aggravated by specific conditions in the country. 
Consequencies of extremely high rate of NPP commissioning in 
1970-1974 are beared in mind, when nearly half capacities of nucle- 
ar power units established in the USA were put into operation. 
Such rapid mastering of the new energy generation branch does not 
promote high quality of power equipment. Up to the present time 
operation characteristics of NPPs of Western countries and Japan 
are much higher than in the USA. An increase in construction du- 
ration deteriorated by finantial consequences of the crisis has con- 
tributed to NPP cost growth. As as result, power generation cost at 
NPPs and coal TPPs became equal. Ways to increase competitive- 
ness of NPPs as compared to coal TPPs for the USA presupper im- 
provement of operation characteristics of NPPs and their construc- 
tion period decrease. 32 refs.; 6 tabs. 


26054 Cost engineering for an advanced reactor design. 
Law, D.D.; Asamoto, R.; Jue, K.K. (General Electric Co., 
San Jose, CA (USA)). pp 899-903 of Proceedings of the 
American power conference: Volume 49. Chie IL; Iili- 
nois Institute of Technology (1987). (CONF-870415—). 

From 49. annual American power conference; Chicago, IL, 
USA (27 Apr 1987). 

In this paper, the authors attempt to describe the cost engi- 
neering techniques and procedures used to prepare a cost estimate 
for evaluating an advanced reactor design. The particular program 
they use to illustrate their approach was for the General Electric 
PRISM design sponsored by the U.S. Department of Energy under 
a multi-year funding plan. The authors describe how the quantities 
of materials and equipment were obtained, how unit costs were se- 
lected, and how the estimates were prepared for the equipment and 
hardware unique to the PRISM design. Some features of the design 
and its construction were particularly significant in the cost of the 
plant. Identical reactor modules were combined to provide the de- 
sired power output. The small physical size of the module permit- 
ted full factory assembly, reduced field construction time and 
effort, which in turn resulted in lower costs, shorter schedule, and 
more consistent quality. Costs were based on use of a dedicated 
factory with continuous production, standardized design, prelicens- 
ing, plus modular and separated construction. After preparation of 
the estimate, many reviews and checks were made to evaluate the 
consistency, completeness, and reasonableness of the results in com- 
parison with other available contractor and DOE data. 
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2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 26056, 26094, 26095, 26097, 26101, 26102, 
26105, 26111, 26112, 26118, 26120, 26121, 26122, 26123, 26124, 26128, 26133, 
26135, 26136, 26137, 26141, 26146, 26149, 26151, 26153, 26165, 26181, 26686 


26055 (STUK-B-YTO—43) Operation of Finnish nuclear 
power plants. 1. quarterly report 1987. Haenninen, R.; Ko- 
ponen, H.; Nevander, O.; erage R.; Poellaenen, I.; Ran- 
nila, P.; Valtonen, K.; Vilkamo, O mp). (Finnish Centre 
for Radiation and Nuclear Safety, Hotinks Dept. of Nucle- 
ar Safety). Feb 1988. 20p. NTIS (US Sales Only), PC A03/ 
MF AO]. Order Number T188753029/JAW. 

This general review of the operation of the Finnish nuclear 
power plants concentrates on such events and discoveries related to 
nuclear and radiation safety as the regulatory body, the Finnish 
Centre for Radiation and Nuclear Safety, regards as noteworthy. 
The report also includes a summary of the radiation safety of the 
personnel and the environment, as well as tabulated data on the 
production and load factors of the plants. In the report period, no 
event essentially degraded plant safety nor posed a radiation hazard 
to the personnel or the environment. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 25892, 26055, 26094, 26095, 26096, 26102, 
26103, 26104, 26106, 26109, 26110, 26113, 26114, 26115, 26116, 26117, 26119, 
26121, 26125, 26127, 26130, 26132, 26134, 26136, 26139, 26140, 26141, 26146, 
26149, 26150, 26151, 26153, 26154, 26389 


26056 (EUR—11051) Containment integrity and leak 
testing. Procedures applied and experiences gained in Europe- 
an countries. (Commission of the Euro Communities, 
Luxembourg). 1987. 38p. NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number T188753065/JAW. ‘ 

Containment systems are the ultimate safety barrier for pre- 
venting the escape of gaseous, liquid and solid radioactive materials 
produced in normal operation, not retained in process systems, and 
for keeping back radioactive materials released by system malfunc- 
tion or equipment failure. A primary element of the containment 
shell is therefore its leak-tight design. The report describes the 
present containment concepts mostly used in European countries. 
The leak-testing procedures applied and the experiences gained in 
their application are also discussed. The report refers more particu- 
larly to pre-operational testing, periodic testing and extrapolation 
methods of leak rates measured at test conditions to expected leak 
rates at calculated accident conditions. The actual problems in peri- 
odic containment leak rate testing are critically reviewed. In the ap- 
pendix to the report a summary is given of the regulations and 
specifications applied in different member countries. 


26057 (KFKI—1987-53/G) Real-time Executive for a 
basic principle simulator. Buerger, L.; soe Zs.; Vegh, E 
Cen Academy of Sciences, Budapes Central Re- 
search Inst. for Physics). Mg 1987. 15p. (CONF- 8709251—). 
NTIS (US Sales Only), PC A03/ME ‘A01. Order Number 
DE88701679/JAW. 

From Training simulators for nuclear power plants; Toronto, 
Canada (14 Sep 1987). 

A basic principle simulator for WWER-440 type nuclear 
power plants is under development in the Central Research Insti- 
tute for Physics, Budapest. So far the technological models of both 
to primary and secondary circuits are ready and this paper presents 
the Real-time Executive and the on-line operating environment 
which controls the simulator. This executive system contains eight 
programs and the detailed structure of the data base is presented. 
The control of the execution of the model programs, their timing 
and the error recoveries are also discussed. (author) 5 refs. 








as 
i ae 


“Se 
= 








3513 / ERA-13/11 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 26143, 26144, 26145, 26147, 26148, 26152 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 26089 
2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 26152, 26286 


26058 (KFK—4279) Fission and corrosion products be- 
havior in primary circuits of LMFBR’s. Proceedings. Feuer- 
stein, H.; Soul A.W. (eds.). (Kernforschungszentrum 
Karlsruhe G.m.b H. (Germany, F.R.). Hauptabteilung In- 
genieurtechnik; International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Re- 
actors). Aug 1987. 490p. (IWGFR—64; CONF-8705101—). 
NTIS (US Sales Only), PC A21/MF A01. Order Number 
DE88752484/JAW. 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

ost of the 20 presented papers report items belonging to 

more than one session. The equipment results of primary circuits of 
LMFBR'’s relative to corrosion and fission products, release and 
chemistry of fuel, measurement techniques and analytical proce- 
dures of sodium sampling, difficulties with radionuclides and parti- 
cles, reactor experiences with EBR-II, FFTF, BR10, BORGO, 
BN350, BN600, JOYO, and KNK-II, DFR, PFR, RAPSODIE, 
PHENIX, and SUPERPHENIX, and at least the verification of 
codes for calculation models of radioactive products accumulation 
and distribution are described. All 20 papers presented at the meet- 
ing are separately indexed in the database. 


26059 (KFK—4279, pp 17-40) Evaluation of corrosion 
products behavior in pool type FBRs. Aoki, Norichika; 
Wada, Kunihisa; Uotani, Masaki; Yokota, Norikatsu; Horie, 
Junnosuke; Nakao, Noboru. (Central Research Inst. of Elec- 
tric Power Industry, Komae, Tokyo (Japan); Hitachi Ltd., 

Ibaraki (Japan). Energy Research Lab.; Hitachi Engineering 
Co. Ltd., Ibaraki (Japan). Hitachi Div.; Hitachi Ltd., Ibar- 
aki (Japan). Hitachi Works). Aug 1987. NTIS (US Sales 
Only), PC A21/MF AOl. Order Number DE88752484/ 
JAW. (IWGFR—64; CONF-8705101—). 

From IAEA/TWGEFER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

A computer program ‘CYGNUS’ has been developed to 
evaluate the distribution of radioactive corrosion products in the 
primary cooling system of pool type FBRs. Processes of release 
and deposition were described in three steps: (1) diffusion through 
structural materials, (2) absorption and desorption on the interface 
between structural materials and liquid sodium, and (3) diffusion 
through a lamina layer of sodium flow. Transportation of radioac- 
tive corrosion products along the sodium flow direction was also 
described by using two elements as a node and a segment. The 
node was a point having functions of branching and mixing of 
sodium flow. The segment corresponded to a place, like piping and 
components, where release and deposition of corrosion products 
occurred on the surface. By using ‘CYGNUS’, generation and dis- 
tribution of radioactive corrosion products were calculated after a 
5-year operation of a 1000 MWe pool type reactor, designed by Hi- 
tachi Ltd. 


26060 (KFK—4279, pp 41-60) Radionuclides behaviour 
in sodium coolant. Bobkov, Yu.G.; Efimov, LA; 
Zagoroul’ko, Yu.L; In‘utin, E.L,; Konovalov, E.E.; Lastov, 
A.L; Zikunov, A. G. (Institute of Physics and Power Engi- 
neering, Obninsk (USSR)). Aug 1987. NTIS (US Sales 
Only), PC A21/MF AOi. Order Number DE88752484/ 
JAW. (IWGFR—64; CONF-8705101—). 
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From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

Results of investigation of Cs, Mn, Co radionuclides sorption 
from sodium by various materials are presented. Data are given on 
the release of volatile fission products at operation with fuel ele- 
ments claddings having natural and artificial failures on the reactor 
BR-10 and with vented fuel elements on the reactor BN-600. A de- 
scription is given of deposited Cs, Mn, Nb and La distribution 
along the height of removed unit of Bn-600 primary circulation 
pump in the initial state and after its vapour-water washing. 


26061 (KFK—4279, pp 61-73) Release and behaviour of 
fission products and fuel inside a sodium-irradiation loop. 
Borsari, R.; Hairion, J.P. (ENEA, Bologna (Italy); CEA 
Centre d’ Etudes Nucleaires de Grenoble, 38 (France)). Aug 
1987. NTIS (US Sales Only), PC A21/MF AOl1. Order 
Number DE88752484/JAW. (IWGFR—64; CONF- 
8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

The following conclusions can be drawn from the P.S.1. test: 
Zr and Ru are strictly fuel-tracers. The Cs released is uniformly 
dissolved in the sodium, a small fraction is deposited over the walls 
of the device and it cannot be removed when the sodium is taken 
off. All others F.P. analysed and fuel released are mostly deposited 
over the device structures with stronger heaps in the colder zones; 
the temperature-dependence is very marked for I and Te. The ef- 
fectiveness of the trap, made of steel wool, is far highest for I and 
Te, but, on the contrary, negligible for Cs. Because of this last fact 
and the important amount of Cs release, the removal of Cs from the 
primary sodium is pointed out as the predominant problem in the 
long term. 


26062 (KFK—4279, pp 75-92) Corrosion and fission 
products in primary systems of liquid metal cooled reactors in 
the USA. Brehm, W.F.; Colburn, R.P.; Maffei, H.P.; Stin- 
son, W.P.; Bunch, W.L.; Bechtold, R.A.; Olson, W.H. 
(Westinghouse Hanford Co., Richland, WA (USA); Ar- 
gonne National Lab., Idaho Falls, ID (USA)). Aug 1987. 
NTIS (US Sales Only), PC A21/MF AOl. Order Number 
DE88752484/JAW. (IWGFR—64; CONF-8705101—). Con- 
tract AC06-76FF02170;W-31-109-ENG-38. 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

This paper presents a summary of the work in the USA to 
support the measurement and control of radionuclides in primary 
systems of liquid metal cooled reactors. This efforts to characterize 
and control the ingress of radioactive corrosion and fission prod- 
ucts, fuel particles, and radioactivity in gas systems have been quite 
successful in the USA. Several recent papers attest to the degree of 
contamination control that has been achieved. 


26063 (KFK—4279, pp 93-139) French experience con- 
cerning the contamination of the LMFBRs. Clerc, R.; 
Guidez, J.; Maux, P.; Michaille, P.; Misraki, J.; Msika, D. 
(CEA Centre de Marcoule, 30 - Bagnols-sur-Ceze (France). 
Service de la Centrale Phenix; CEA Centre d'Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-les-Durance 
(France)). Aug 1987. (In French and English). NTIS (US 
Sales Only), PC A21/MF AOl. Order Number 
DE88752484/JAW. (IWGFR—64; CONF-8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

With respect to the problems related to the contamination of 
the primary circuits of LMFBRs, the French position based on the 
experience of RAPSODIE and PHENIX are summarized in six ses- 
sions. These sessions describe the experiences of filtration, the 137- 
Cs-activity and comtamination on the components of RAPSODIE- 
FORTISSIMO, the withdraw of sodium by the Tastena-process, 
the contamination measurements in PHENIX and the models and 
codes used in France. 
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26064 (KFK—4279, pp 141-185) Results of contamina- 
tion measurements in the PHENIX reactor up to April 1, 
1987. Clerc, R.; Guidez, J.; Michaille, P.; Misraki, J. (CEA 
Centre de Marcoule, 30 - Bagnols-sur-Ceze (France). Serv- 
ice de la Centrale Phenix; CEA Centre d'Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-les-Durance (France)). Aug 
1987. (In French). NTIS (US: Sales Only), PC A21/MF 
AOl. Order Number DE88752484/JAW. (IWGFR—64; 
CONF-8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

Contamination measurement results on heat exchangers, 
pumps, of impurities (TASTENA), at colet legs, of tritium and 
after fuel corn ruptures. 


26065 (KFK—4279, pp 187-190) ee of cesium 
traps for commercial sodium-cooled fast breeder reactors. 
Hanebeck, N.; Tusche, R.; Msika, D.; Misraki, J.; Allegre, 
R. (Internationale Atomreaktorbau G.m.b.H. (INTERA- 
TOM), Bergisch Gladbach (Germany, F.R.); CEA Centre 
d'Etudes Nucleaires de e, 13 - Saint-Paul-les-Dur- 
ance (France)). Aug 1987. NTIS (US Sales Only), PC A21/ 
MF AO1. Order Number DE88752484/JAW. (IWGFR—64; 
CONF-8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

The Cs trap which was designed and supplied by Interatom 
was installed and operated by CEA in a special purification loop 
above the sodium dump tank. The operating program was agreed 
on by both parties. The trap concept is such a system, which is 
completely mounted in a rig including shielding and electrical heat- 
ers, is installed on site. In order to guarantee flexible test operation 
and to be prepared for any unexpected problems, the actual sorbent 
system and the particle filter are separate units. One trap and one 
filter are available as replacement parts. 


26066 (KFK—4279, pp 191-225) Calculational model and 
code for corrosion products transfer in sodium systems. 
lizawa, Katsuyuki; Kikuchi, Takao; Nihei, Isao; Horie, Jun- 
nosuke. (Power Reactor and Nuclear Fuel Development 
Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center; Hi- 
tachi Engineering Co. Ltd., Ibaraki (Japan). Hitachi Div.). 
Aug 1987. NTIS (US Sales Only), PC A21/MF AO01. Order 
Number DE88752484/JAW. (IWGFR—64; CONF- 
8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

The parameters to predict LMFBR radioactive CP behav- 
iour are obtained by fitting the model to the release rates and distri- 
bution of deposits in experimental sodium loops. Analysis of the 
downstream effect for Co-60 deposition confirms that the mecha- 
nism controlling Co-60 transfer is diffusion through the boundary 
sublayer in the flowing sodium. On the other hand, analysis of Mn- 
54 deposition suggests that the controlling mechanism for this nu- 
clide is probably an intermediate case between diffusion-control in 
the liquid and reaction-control at steel surfaces. The super-stoichio- 
metric release of Mn-54 and the sub-stoichiometric release of Co-60 
are interpreted from their model parameters as being likely related 
to their solubilities in sodium. The computer code developed for 
this model is named PSYCHE. 


26067 (KFK—4279, pp 227-255) Study on radioactive 


corrosion products behaviour in primary circuits of JOYO. 
lizawa, Katsuyuki; Suzuki, Soju; Tamura, Masaaki; Seki, 
Seiichi; Hikichi, Takayoshi. (Power Reactor and Nuclear 
Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai En- 
gineering Center; Hitachi Ltd., Ibaraki (Japan). Energy Re- 
search Lab.). Aug 1987. NTIS (US Sales Only), PC A21/ 
MF AO1. Order Number DE88752484/JAW. (IWGFR—64; 
CONF-8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 


rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 


ERA-13/11 / 3514 


Radioactive CP deposition and distribution, and the resulting 
radiation fields along the JOYO primary circuit piping have been 
measured. The measurement results have been compared with cal- 
culations for estimating radioactive CP behaviour and the resulting 
radiation fields in an LMFBR primary circuit using a computer 
code which is named PSYCHE. The deposited radioactivity of CPs 
calculated by using PSYCHE agreed well with the measured re- 
sults within a factor of 0.5-2. The gamma dose rate distribution cal- 
culated from the PSYCHE results reproduced measured values 
within a factor of 0.6-2 over the piping system, using the JOAN- 
DARC modification of the QAD-CG code. Using these verified 
codes, a prediction of radiation levels for future plant operation, 
and an evaluation of methods for the reduction of radioactive CPs 
have been conducted. 


26068 (KFK—4279, pp 257-269) Programme of work at 
Indira Gandhi Centre for Atomic Research (IGCAR) regard- 
ing activity transport in sodium systems. Kapoor, R.P.; Mi- 
tragotri, D.S.; Periaswami, G. ira Gandhi Centre for 
Atomic Research, Kalpakkam (India)). Aug 1987. NTIS 
(US Sales Only), PC A21/MF A0Ol. Order Number 
DE88752484/JAW. (IWGFR—64; CONF-8705101—). 

From IAEA/TWGEFR specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

Although only initial R and D work on this topic has been 
attempted at IGC so far, a clear definition of the objectives has 
emerged at the Centre now. With the completion of the two activi- 
ty transport loops by the end of 1987 and with the entering of 
FBTR operation in the MW range in the later half of 1987, the 
Centre is on the verge of embarking on a strong R and D pro- 
gramme in this field. 


26069 (KFK—4279, pp 271-284) Calculated model of ra- 
dioactive fission and corrosion product accumulation and dis- 
tribution in a fast reactor sodium coolant circuit. Kizin, 
V.D.; Konyashov, V.V. (Nauchno-Issledovatel'skij Inst. 
Atomnykh Reaktorov, Dimitrov (USSR)). Aug 1987. 
NTIS (US Sales Only), PC A21/MF A011. Order Number 
DE88752484/JAW. (IWGFR—64; CONF-8705101—). 

From IAEA/TWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

A simple calculation procedure of radioactive products accu- 
mulation and distribution in a primary circuit has been developed 
on the basis of experimental investigations at the BOR-60 reactor. 
Common knowledge on the impurity products transfer at the 
liquid-solid and liquid-gas phase boundary is taken. Use is made of 
the typical in reactor physics relationships for the description of the 
products transition to the equipment surfaces, of fission products re- 
lease, metal corrosion and others. Satisfactory agreement of the cal- 
culation data with the experimental ones has been obtained. 


26070 (KFK—4279, pp 285-296) Study of radionuclide 
distribution in BOR-60. Kizin, V.D.; Krasnoyarov, N.V.; 
Polyakov, V.1; Yakshin, E.K. (Nauchno-Issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). Aug 
1987. NTIS (US Sales Only), PC A21/MF AOl. Order 
Number DE88752484/JAW. (IWGFR—64; CONF- 
8705101—). 

From IAEA/IWGEFER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

The research results of radioactive corrosion and fission 
products distribution in the primary circuit of the BOR-60 reactor 
are considered. The distribution coefficients between a coolant and 
equipment surface are obtained for significant radionuclides. 


(KFK—4279, pp 297-320) Measurements of fis- 
sion products and activated corrosion products in the primary 
sodium circuit of the prototype fast reactor. Mason, L.; Tre- 
villion, E.A.; Morrison, N.S.; Steele, K.B.; Green, T.H. 
(UKAEA Dounreay Nuclear Power Dévelopment Estab- 
lishment; Taylor Woodrow, Winfrith (UK)). Aug 1987. 
NTIS (US Sales Only), PC A21/MF A011. Order Number 
DE88752484/JAW. (IWGFR—64; CONF-8705101—). 
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From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFoR's Karlsruhe, F.R. 
Germany (5 May 1987). 

The note reviews the results of measurements made since 
1980, concentrating almost exclusively on those isotopes of most in- 
terest (Cs-134, Cs-137, Mn-54, Co-60 and Zn-65). The data are not 
yet sufficiently comprehensive to allow a proper assessment of ex- 
isting models for the release and distribution of these isotopes but 
serve as a useful guide to expected levels in a working reactor. 


26072 (KFK—4279, aoe -346) On the chemistry of de- 
fective fuel pins in LMFBRs. Mignanelli, M.A.; Potter, P.E. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Chemistry Div.). Aug 1987. NTIS (US Sales Only), 
PC A21/MF AOl. Order Number DE88752484/JAW. 
(IWGFR—64; CONF-8705101—). 


From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR's Karlsruhe, F.R. 
Germany (5 May 1987). 

The various chemical reactions which can occur between 
sodium and irradiated oxide fuel are discussed in detail in terms of 
the individual oxide and fission product systems. We also discuss 
the contamination of the primary circuit by dissolved fission prod- 
uct species and particulate matter. Reference is made to observa- 
tions on failed fuel in operating reactors and loops and to some lab- 
oratory experiments which are providing information on the release 
of fuel and fission product species into liquid sodium; the subse- 
quent fate of these species is described. The formulation of a com- 
puter code which models the behaviour of failed fuel is considered. 


26073 (KFK—4279, pp 349-365) oo pg for measure- 
ment of gamma-emitting nuclide activities in a fast reactor 
circuit. Polyakov, V.I. (Nauchno-Issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). Aug 1987. 
NTIS (US Sales Only), PC A21/MF A01. Order Number 
DE88752484/JAW. (IWGFR—464; CONF-8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR's Karlsruhe, F.R. 
Germany (5 May 1987). 

Considered are the errors in the nuclide activity measure- 
ments in the sodium-coolant circuit. It has been shown that the best 
representativity of the nuclide activity measurements in sodium 
sampling is achieved while using flowing samplers, short time for 
sodium circulation and its specific activity measurement in a sam- 
pler in the “point” geometry. When measuring radionuclide activity 
in the reactor components and piping without sampling it is recom- 
mended to use the shielded gamma-spectrometers with collimators 
as well as simple analytical expressions to calculate a relative effi- 
ciency of monitoring. The error in the methods suggested doesn’t 
exceed 12-22%. 


(KFK—4279, pp 367-383) Filtration experiments 
of the KNK II primary sodium. Stamm, H.H.; Stade, K.C. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Radiochemie; Kernkraftwerk-Betriebsge- 
sellschaft m.b.H., Eggenstein- idshafen (Germany, 
F.R.)). Aug 1987. NTIS (US Sales Only), PC A21/MF 
A01l. Order Number DE88752484/JAW. (WGFR—64; 
CONF-8705101—). 


From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

The separated particles of the KNK primary sodium are a 
result of a normal corrosion rate by using ferritic and austenitic 
steels in sodium. Similar particle distributions and concentrations 
were found in primary circuits of other breeder plants (EBR-II et 
al). The experimental results of the particle concentration in the 
KNK primary sodium were lower than the theoretical calculation. 
Based on a corrosion rate of 0.5 micron/y for austenitic steels and a 
corrosion rate of 1.5 mg/square-cm y for a ferritic steel used in 
KNK as structure material an equilibrium particle concentration of 
1.066 mg/kg Na was calculated. The experimental results of parti- 
cle size are not in agreement with theoretical calculation of the 
BACCHUS code. 
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26075 (KFK—4279, pp 385-418) Radiochemical surveil- 
lance of KNK primary sodium. Stamm, H.H.; Stade, K.C. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Radiochemie; Kernkraftwerk-Betriebsge- 
sellschaft m.b.H., Le idshafen (Germany, 
F.R.)). Aug 1987. NTIS (US Sales Only), PC A21/MF 
AOl. Order Number DE88752484/JAW. (IWGFR—464,; 
CONF-8705101—). 

From IAEA/TWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

After 400 effective full power days (EFPD) and a maximum 
fuel burnup of 100000 MWd/t the reactor was shutdown in August 
1982. After replacing the total KNK II/1 core by the second fast 
core KNK II/2, the plant went into operation again in August 
1983. In August 1986 nearly 400 EFPD were achieved with the 
second core KNK II/2. It is foreseen to exent the operation up to 
720 EFPD with the core KNK II/2. KNK II is widely used as is 
governed by the experimental program rather than by energy pro- 
duction. Radionuclides and other impurities in the primary sodium 
were determined for plant surveillance as well as for an extensive 
radiochemistry program. This experimental radiochemistry program 
includes investigations of radionuclide deposition on pretreated sur- 
faces under flowing sodium and development of new methods for 
trapping of radionuclides from primary sodium. Aim of this work is 
to minimize the radiation exposure associated with maintenance and 
repair work. 


26076 (KFK—4279, pp 419-431) Transport behavior of 
Cs and I in sodium vapor trap. Taki, Hiroshi; Hata, Koji; 
lizawa, Katsuyuki. (Mitsubishi Atomic Power Industries, 
Inc., Omiya, Saitama (Japan); Power we and Nuclear 
Fed Development Corp., Oarai, Ibaraki (Japan). Oarai a 
Center). Aug 1987. NTIS (US Sales Only), PC 

OME AOl. Order Number DE88752484/JAW. 
(WGFR—64; CONF-8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

In this work, the results of experimental study on transport 
and trapping for Cs-134 and I-131 in the vapor trap system were 
conducted. The experimental apparatus was consisted of reflux type 
mist trap (R/T), filter type vapor trap (F/T), and backup filter (B/ 
T). They were connected in series, simulating to the primary cover 
gas system of an LMFBR. 


26077 ea pp 433-468) Fission and corrosion 
rey behaviour in primary circuits of LMFBRs. Thorley, 

Risley Nuclear Power Development Labs.). 
an ‘1987. NTIS (US Sales Only), PC A21/MF A0O1. Order 
Number DE88752484/JAW. (IWGFR—64; CONF- 
8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

The review essentially up-dates the UK development of 
models to describe the corrosion and deposition of radioactive ma- 
terial e.g. /sup 54/Mn, /sup 58/Co and /sup 60/Co in reactor pri- 
mary circuits, the estimation of release and deposition of radioac- 
tive corrosion products (Mn, Co), the behaviour of fission products, 
notably /sup 137/Cs, and fissile material following fuel pin failure, 
the results from experimental programmes, and the in-reactor meas- 
urements. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


26078 Pool dynamics of natural-convection-cooled re- 
search reactors. Ha, J.J.; Aldemir, T. (The Ohio State Univ., 
oe of Mechanical ’ Engineering, Nuclear Engineering 
Program, 206 West 18th Avenue, Columbus, OH 43210 
(USA)). Nuclear Technology; 79: No. 3, 297-310(Dec 1987). 
An operational concern in natural-convection-cooled re- 
search reactors is pool-top /sup 16/N activity (PTNA). The con- 
ventional technique for reducing PTNA is to disperse the water 
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plume rising above the core by a planar water jet and thus increase 
the transit time of /sup 16/N nuclei to the pool top. The extension 
in transit time is a function of pool dynamics under dispersion. 
Ideally, a sufficiently deep stagnant water layer is formed below 
the pool top to confine /sup 16/N activity to lower pool regions. 
The effects of changes in pool configuration and disperser design 
parameters on pool dynamics are not well known. These effects are 
important in determining the feasibility of a power upgrade without 
major facility modifications. Due to the complexity of pool geome- 
try, pool dynamics under dispersion cannot be described by simple 
flow models. The COMMIX-1A code is used to simulate the pool 
dynamics of a typical natural-convection-cooled research reactor 
with plate-type elements as a function of pool configuration and 
disperser design parameters. The pool is partly described as contin- 
uum and partly as porous medium. All the major pool components 
are explicitly modeled. The differences between the shapes of some 
pool structures and computational cells are accounted for using the 
concept of directional surface permeability. The importance of 
local turbulence effects and cross-flow friction losses at the guide 
tubes above the core are also investigated. 


2107 Regulation And Licensing 


REFER ALSO TO CITATION(S) 26182 


22 NUCLEAR REACTOR TECHNOLOGY 
2201 Theory And Calculation 


26079 (NITAR—29(675)) On one non-linear multigroup 
diffusion equation system of reactor dynamics. Makin, R.S. 
(Tsentral’‘nyj Nauchno-Issledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR)). 1985. 52p. (In Rus- 
sian). NTIS (US Sales Only), PC A04/MF AOl. Order 
Number DE88701520/JAW. 

Existence and uniqueness of global strong solution of a set of 
nonlinear equations, which describes time evolution of neutron 
space and energy distribution, space distribution of delayed neutron 
precursors and medium temperature in a nuclear reactor, have been 
investigated. Spectrum of a corresponding linear operator has been 
studied for a set of equations derived from initial one with its lin- 
earization in the vicinity of stationary positive solution. In particu- 
lar, the conditions of the existence of guiding eigenvalue have been 
established, as well as this operator spectrum asymptotics has been 
pointed out. Stability of stationry solution of a set of nonlinear 


equations on condition that guiding eigenvalue of linearized task is 
negative is studied. 47 refs. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 26092, 26285, 26521 


26080 (FEI—1667) Methodical investigations into opti- 
mality of two-layer shielding composition of steel and poly- 
ethylene. Degtyarev, S.F.; Zabud’ko, A.N.; Ibragimov, R.L. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1985. 
12p. (in Russian). NTIS (US Sales Only), PC A03/MF A01. 
Order Number DE88701422/JAW. 

Based on experimental results and efficiency function con- 
cept, optimal two-layer shielding composition of steel and polyeth- 
ylene is grounded and produced, which is recommended as a test 
for grounding calculated optimization complexes. For the composi- 
tion, close to the optimal one, comparison of experimental and cal- 
culated results of ROZ-6, REMR-1 and RAPID-K programs is 
conducted. An optimal composition, close, by its thickness, to the 
shielding, found in the course of experiment, is produced, using 
MSD-REMR-1 calculated optimization complex. Applicability of 
roughened models and radiation functional calculation programs in 
optimization programs for exact search for water-cooled reactor 
optimal shielding compositions is proved. 9 refs.; 4 tabs. 
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26081 (FEI—1728) On the main similarity criterion for 
the flow pattern in the inter-tube space of heat exchangers, 
Yur’ev, Yu.S.; Vladimirova, L.I.; Kolmakov, A.P. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1985. 9p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number T188701965/JAW. 

Some cases partial approximate simulation of complex flows 
verified by a numerical experiment are analysed on the basis of a 
mathematical model of a tubular bundle as an anisotropic porous 
body. Influence of effective viscosity and hydraulic resistance on 
the flow pattern is analysed on the basis of multiple calculations of 
fields, velocity and pressure in tubular bundles. Analysis of the 
equations for the anisotropic porous body model confirms the as- 
sumption of low contribution of the viscous interaction mechanism 
into velocity distribution in the intertube space of heat exchangers 
and permits to detect a unique complex similarity criterion. Multi- 
variant numerical experiments have been carried out to show that 
the simple method of approximated simulation is possible within the 
limits of preservation of coolant flow condition in the model as by 
nature and in case of preservation of only one complex criterion as 
a main one with the great Reynolds numbers. Thus, low factors of 
difference in flow patterns in the model and nature are obtained in 
spite of the fact that mode geometry differs greatly from a nature 
one. 8 refs.; 3 figs. 


26082 (FEI—1756) On the mixing model for calculating 

the temperature fields in nuclear reactor fuel assemblies. 

Mikhin, V.I.; Zhukov, A.V. (Gosudarstvennyj Komitet po 

Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 

Ehnergeticheskij Inst.). 1985. 20p. (In Russian). NTIS (US 

aa Only), PC A02/MF A01. Order Number T188701967/ 
AW. 

One of the alternatives of the mixing model applied for cal- 
culating temperature ffields in nuclear reactor fuel 
assemblies,including the fuel assemblies with nonequilibrium 
energy-release in fuel element cross section, is consistently de- 
scribed. The equations for both constant and variable values of 
coolant density and heat capacity are obtained. The mixing model 
is based on a set of mass, heat and longitudinal momentum balance 
equations. This set is closed by the ratios connecting the unknown 
values for gaps between fuel elements with the averaged values for 
neighbouring channels. The ratios to close momentum and heat bal- 
ance equations, explaining, in particular, the nonequivalent heat and 
mass, momentum and mass transfer coefficients, are suggested. The 
balance equations with variable coolant density and heat capacity 
are reduced to the form coinciding with those of the similar equa- 
tions with constant values of these parameters. Application of one 
of the main ratios of the mixing model relating the coolant trans- 
verse overflow in the gaps between fuel elements to the averaged 
coolant rates (flow rates) in the neighbouring channels is mainly 
limited by the coolant stabilized flow in the fuel assemblies with 
regular symmetrical arrangement of elements. Mass transfer coeffi- 
cients for these elements are experimentally determined. The ratio 
in the paper is also applicable for calculation of fuel assembly tem- 
perature fields with a small relative shift of elements. 9 refs.; 3 figs. 


26083 (FEI—1835) Realization of the methods of split- 
ting and roulette in the program complex. Baranov, O.V.; 
Korobejnikov, V.V.; Ovchinnikov, A.V.; Polevoj, V.B. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1987. 
16p. (In Russian). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88701428/JAW. 

Consideration is being given to the schemes of splitting and 
roulette on assigned surfaces and in the points of collisionsin combi- 
nation with techniques of weight window and to systematic sam- 
pling of path length. Algorithm for sampling the poins of neutron 
sources of the next generaton for solution of critical problem using 
splitting is presented. Algorithm realizations on the base of 
MMKFK program complex are described. The method of splitting 
and roulette (SR) is used as one of the methods for reducing disper- 
sion in calculations of radiation shields of nuclear power plants by 
the Monte Carlo method. The idea of the SR method is rather 
simple: if the increase of particle contribution to unkmonen func- 
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tional J is expected during particle motion in a phase space, it is 
splitted into several particles with lesser weights; in the opposite 
case the particle is annihilated with some probability in roulette, 
and survived particle continnes its motion with greater weight. Dif- 
ferent versions of the SR realization are distinguished by the meth- 
ods of determining significance of particle with respect to J during 
motion in phase space, the mechanism and parameters of splitting 
and those of roulette. 12 refs.; 1 tab. 


26084 Thermal barrier and for nuclear reactor 
fuel core. Betts, W.S. Jr.; Pickering, J.L.; Black, W.E. (to 
Dept. of Energy, Washington, DC). US Patent 4,673,548. 16 
Jun 1987. Filed date 31 Aug 1984. vp. Patent and Trade- 
mark Office, Box 9, Washington, DC 20232 

A nuclear reactor is described having a thermal barrier for 
supporting a fuel column of a nuclear reactor core within a reactor 
vessel having a fixed rigid metal liner. The fuel column has a re- 
fractory post extending downward. The thermal barrier comprises, 
in combination, a metallic core support having an interior chamber 
secured to the metal liner; fibrous thermal insulation material cover- 
ing the metal liner and surrounding the metallic core support; 
means associated with the metallic core support and resting on the 
top for locating and supporting the full column post; and a column 
of ceramic material located within the interior chamber of the me- 
tallic core support, the height of the column is less than the height 
of the metallic core support so that the ceramic column will engage 
the means for locating and supporting the fuel column post only 
upon plastic deformation of the metallic core support; the core sup- 
port comprises a metallic cylinder and the ceramic column com- 
prises coaxially aligned ceramic pads. Each pad has a hole located 
within the metallic cylinder by means of a ceramic post passing 
through the holes in the pads. 


26085 Conversion of deuterium gas to heavy water by 


catalytic isotopic exchange using wetproof catalyst. Quaiat- 
tini, R.J.; McGauley, M.P.; Burns, D.L.; ee P.R. 


(Atomic ‘Energy of Canada Ltd. - Research Co., Chalk 
River Nuclear Labs., Chalk River, Ontario KOJ 1J0 (CA)). 
Nuclear Technology; 77 : No. 3, 295-298(Jun 1987). 

The invention at ‘Chalk River Nuclear Laboratories of a 
simple method of wetproofing platinum catalysts allows them to 
retain their activity in liquid water. High performance catalysts for 
the hydrogen-water isotope exchange reaction that remain active 
for years can now be routinely produced. The first commercial ap- 
plication using the ordered-bed-type wetproofed isotope exchange 
catalyst developed and patented by Atomic Energy of Canada Ltd. 
has been successfully completed. Approximately 9100 m/sup 3/ of 
deuterium gas stored at Brookhaven National Laboratory was con- 
verted to high grade heavy water. Conversion efficiency exceeded 
99.8%. The product D/sub 2/0 concentration was 6.7 percentage 
points higher than the feed D/sub 2/ gas. 


2203 Fuel Elements 


26086 Interlocking egg-crate type grid assembly. Kast, 
S.J. (to Dept. of Energy, Washi m, DC). US Patent 
4,714,585. 22 Dec 1987. Filed date 15 Mar 1985. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

A spacer grid assembly for supporting nuclear fuel pins in a 
closely-spaced array is described comprising: (a) a first grid strip 
comprising segments, disposed at an angle to each other with alter- 
nate segments being substantially parallel to each other, each of the 
segments carrying at least one dimple for contacting the fuel pins; 
(b) a second grid strip comprising segments disposed at an angle to 
each other with alternate segments being substantially parallel to 
each other, each alternate segment of the second strip carrying a 
resilient contact for contacting the fuel pins; (c) a third grid strip 
comprising segments disposed at an angle to each other with alter- 
nate segments being substantially parallel to each other, each of the 
segments of the third strip carrying at least one dimple for contact- 
ing the fuel pins; and (d) interlocking means formed on the grid 
strips for interlocking the first and third grid strips with the second 
grid strip to form an array of grid cells having a hexagonal cross 
section and the segments of the first and third grid strips are sub- 
stantially coplanar. The locking means include first tabs positioned 
on alternate segments of the first and third grid strips for interlock- 
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ing with first slots formed on other alternate segments of the 
second grid strips that do not carry the resilient contacts. 


2204 Control Systems 


REFER ALSO TO CITATION(S) 26099, 26100, 26101, 26102, 26103, 26104, 
26105, 26106, 26107, 26108, 26109, 26110, 26111, 26112, 26113, 26114, 26115, 
26116, 26117, 26118, 26119, 26120, 26121, 26122, 26123, 26124, 26125, 26126, 
26127, 26128, 26129, 26130, 26131, 26132, 26133, 26134, 26135, 26136, 26137, 
26138, 26139, 26140 


26087 (EGG-M—17086) Assessment of major changes in 
user computer interfaces in 1990 to 2000. Meyer, O.R. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1986. Contract 
AC07-76I1D01570. 4p. (CONF-8609105—9). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE88006751/JAW. 

From Annual meeting of the Human Factors Society; 
Dayton, OH, USA (30 Sep 1986). 

A study was performed at the Idaho National Engineering 
Laboratory to identify, categorize, and assess future, major changes 
in reactor control rooms. A panel of control room experts, working 
through a modified Delphi conference, identified 184 specific con- 
cepts for change in control rooms within the next decade. The 
panel also assessed the relative likelihood of adoption of each of the 
concepts. Some of the significant, new probable types of human- 
computer interfaces are presented. 6 refs., 2 tabs. 


26088 A remote maintenance robot system for a pulsed 
nuclear reactor. Davidson, W.M.; Morimoto, A.K.; Moya, 
M.M.; Schoeneman, J.L.; Starr, G.P. (Sandia National 
Labs., Albuquerque, NM 87185 (USA)). Nuclear Technology; 
79: No. 3, 249-259(Dec 1987). Contract AC04-76DP00789. 
A remote maintenance robot system for use in a hazardous 
environment is presented. The system consists of a programmable 
turntable, a robot, and hoist subsystems, which operate under the 
control of a supervisory computer to perform coordinated pro- 
grammed maintenance operations on a pulsed nuclear reactor. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 26092, 26093, 26149, 26151 


26089 (NITAR—2(648)) Experimental studies and meth- 
ods for calculating fission product release from failed oxide 
fuel rods into an organic coolant. Shkokov, E.I.; Chechetkin, 
Yu.V.; Yakshin, E.K. (Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij po Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1985. 24p. (In Russian). NTIS (US Sales Only), 
PC A03/MF A01. Order Number DE88701516/JAW. 

Results of experimental studies of fission product release 
from failed oxide fuel rods into orgnanic coolant are presented. 
Method for calculating fission product release from failed oxide fuei 
rods has been developd with provision for experimental data. It 
takes account of mechanisms of recoil, radiation-induced and ther- 
mal diffusions of fission products in fuel and their sorption on the 
inner surface of fuel can. It is shown that estimated values of fission 
product release agree well with experimental data up of the fue! 
temperature of 1700 K and at fission rates in it up to 5-10/sup 19/ 
fission /(m/sup 3/ x s). 23 refs.; 5 figs.; 5 tabs. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 26093, 26096, 26150, 26285, 26380, 26425, 
26506, 26670, 26894 


26090 (INIS-BR—943) Heat and fluid dynamic in the 
primary circuit of a research reactor. Gebrin, A.N. (Associa- 
cao Brasileira de Ciencias Mecanicas, Rio de Janeiro). 1986. 
4p. (In Portuguese). (CONF-8612138—). NTIS (US Sales 
ee PC A02/MF AOl. Order Number DE88701598/ 


"From 1. national meeting on thermal sciences; Rio de Janei- 
ro, RJ, Brazil (10 Dec 1986). 





22 NUCLEAR REACTOR TECHNOLOGY 
2206 Research, Test, And Experimental Reactors 


Aiming at the analysis of some thermohydraulic transients 
that may affect the safety of a reactor core, a FORTRAN program 
was developed which evaluates the heat and fluid dynamics in the 
primary circuit of a research reactor. The selection of the pump, 
the determination of the length and diameter of the pipes, as well as 
the appropriate arrangement of the pipes and heat exchanger, are 
determined from the stationary regime. 


26091 (IPEN-Pub—93) Measurement of the thermal flux 
distribution in the ITEA-R1 reactor. Tangari, C.M.; Moreira, 
J.M.L.; Jerez, R. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). Jan 1986. 24p. (In Portuguese). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88701482/JAW. 

The knowledge of the neutron flux distribution in research 
reactors is important because it gives the power distribution over 
the core, and it provides better conditions to perform experiments 
and sample irradiations. The measured neutron flux distribution can 
also be of interest as a means of comparison for the calculational 
methods of reactor analysis currently in use at this institute. The 
thermal neutron flux distribution of the IEA-R1 reactor has been 
measured with the miniature chamber WL-23292. For carrying out 
the measurements, it was buit a guide system that permit the inser- 
tion of the mini-chamber i between the fuel of the fuel elements. It 
can be introduced in two diferent positions a fuel element and in 
each it spans 26 axial positions. With this guide system the thermal 
neutron flux distribution of the IEA-R1 nuclear reactor can be ob- 
tained in a fast and efficient manner. The element measured flux 
distribution shows clearly the effects of control rods and reflectors 
in the IEA-R1 reactor. The difficulties encountered during the 
measurements are mentioned with detail as well as the procedures 
adopteed to overcome them. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 26058, 26181, 26693 


26092 (CONF-871236—3) The EPRI Laboratory experi- 
ments at ANL. Roche, M.F.; Settle, J.L.; Leibowitz, L.; 
Johnson, C.E.; Ritzman, R.L. (Argonne National Lab., IL 
(USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). 28 Oct 1987. Contract W-31109-ENG-38. 8p. 
NTIS, PC A02/MF A01l; GPO Dep. Order Number 
DE88005990/JAW. 

From Workshop on chemical processes and producers in 
severe reactor accidents; Captiva Island, FL, USA (9 Dec 1987). 

The vaporization of core-concrete mixtures is being meas- 
ured using a transpiration method. Mixtures of stainless steel, con- 
crete (limestone or basaltic) and urania (doped with LazOs, SrO, 
BaO, and ZrOz) are vaporized at 2150 - 2400 K from a zirconia 
crucible into flowing He - 6% He gas. Up to 600 ppM H:O is 
added to the gas to fix the partial molar free energy of oxygen in 
the range -420 kJ to -550 kJ. The fraction of the sample that is va- 
porized is determined by weight change and by chemical analyses 
on the condensates that are collected in an Mo condenser tube. The 
results are being used to test the thermodynemic data base and the 
underlying assumptions of computer codes used for prediction of 
release during the severe accident. 13 refs., 2 tabs. 


26093 (DOE/ER/75271—3) Conversion of Worcester 
Polytechnic Institute Reactor to low enriched uranium (LEU) 
fuel: Technical progress report for period August 15, 1987- 
February 15, 1988. Newton, T.H. Jr. (Worcester Polytech- 
nic Inst., MA (USA)). Feb 1988. Contract FG02- 
86ER75271. 3p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE88007106/JAW. 

An HEU fuel element was removed from the WPI core and 
tested in a Babcock-Wilcox 6M shipping container on August 27, 
1987, for radiation level adequacy in shipping. Levels were found 
to be adequate so that use of the 6M container can be made in ship- 
ping the HEU fuel after a few weeks of decay time. A final submit- 
tal of the SAR technical specification changes relating to the fuel 
conversion was made on September 17, 1987. Questions regarding 
this submittal were received on January 25, 1988, and responses to 
these questions were made on February 10, 1988. 
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26094 (EGG-M—14387) Development of a policy for the 
use of PRA [Probabilistic Risk Assessment] in the deploy- 
ment of advanced LWRs and for addressing severe accident 
considerations. Stiger, R.R.; Leaver, D.E.; von Herrmann, 
J.L.; Krantz, E.; Davis, P.R.; Fuoto, J.S.; Mattson, R.J.; 
Summitt, R.L. (IT-Delian Corp., Monroeville, PA (USA); 
PRD Consulting (USA); International Energy Associates 
Ltd., Fairfax, VA (USA); IT Corp., Pittsburgh, PA (USA)). 
21 May 1987. Contract AC07-761D01570. 8p. (CONF- 
87082010). NTIS, PC A02/MF 4.01; 1; GPO Dep. Order 
Number DE88006757/JAW. 

From PSA 87: international topical meeting on probabilistic 
safety assessment and risk management; Zurich, Switzerland (31 
Aug 1987). 
In 1985, the US Department of Energy initiated the Ad- 
vanced Reactor Severe Accident Program (ARSAP). An overall 
objective of ARSAP is to resolve severe accident issues as they 
apply to advanced light water reactor (ALWR) design certification. 
A portion of ARSAP involves evaluating the use of, and establish- 
ing methodology for, the application of Probabilistic Risk Assess- 
ment (PRA) to these designs. This paper discusses the results of an 
effort to identify appropriate applications of PRA to ALWRs in- 
cluding examples. 


26095 (EGG-M—19487) USNRC’s Nuclear Plant Ana- 
lyzer: Engineering simulation capabilities into the 1990's. 
Laats, E.T. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1987. Contract AC07-761D01570. 12p. (CONF-871068—1). 
NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE88006719/JAW. 

From International nuclear simulation symposium and math- 
ematical modeling workshop; Schliersee, F.R. Germany (13 Oct 
1987). 

2 The Nuclear Plant Analyzer (NPA) is the US Nuclear Regu- 
latory Commission's (NRC’s) state-of-the-art nuclear reactor simula- 
tion capability. This computer software package integrates high fi- 
delity nuclear reactor simulation codes such as the TRAC and 
RELAPS series of codes with color graphics display techniques 
and advanced workstation hardware. The NPA first became oper- 
ational at the Idaho National Engineering Laboratory (INEL) in 
1983. Since then, the NPA system has been used for a number of 
key reactor safety-related tasks ranging from plant operator guide- 
lines evaluation to emergency preparedness training. The NPA 
system is seen by the NRC as their vehicle to maintain modern, 
state-of-the-art simulation capabilities for use into the 1990s. System 
advancements are envisioned in two areas: first, software improve- 
ments to existing and evolving plant simulation codes utilized by 
the NPA through the use of such techniques as parallel and vector 
processing and artificial intelligence expert systems, and second, ad- 
vanced hardware implementations using combinations of super-, 
minisuper-, supermini-, and supermicrocomputer system and satel- 
lite data communications networks for high flexibilty and greatly 
increased NPA system performance. 23 refs., 2 figs. 


26096 (EGG-M—21987) Results of the four PBF [Power 
Burst Facility] severe fuel tests. Osetek, D.J. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1987. Contract 
ACO07-76I1D01570. 26p. (CONF-8710111—35). NTIS, PC 
A03/MF A01; 1; GPO Dep. Order Number DE88006792/ 
JAW. 

"From 15. water reactor safety information meeting; Gaithers- 
burg, MD, USA (26 Oct 1987). 

Four in-pile severe fuel damage tests have been conducted in 
the Power Burst Facility as part of the United States Nuclear Reg- 
ulatory Commission’s (USNRC) Severe Accident and Source Term 
Research Program. The tests included 1-m long bundles of PWR 
fuel pins and simulated the thermal-hydraulic and fuel damage con- 
ditions of severe core damage accident. Tests were run with both 
low and high burnup fuel, low and high coolant flow and with 
slow and rapid cooldown. One test included Ag-In-Cd control 
rods. The various types of fuel damage that occurred in the four 
tests are presented and the measured hydrogen generation, fission 
product release, and aerosol behavior are described. The principal 
benefits of the test program have been to improve the USNRC’s 
severe accident analysis capability. Some of the computer models 
affected by the test results are discussed in the paper. 
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26097 (EPRI-NP—4498-Vol.9) The reactor analysis sup- 
port package (RASP): Volume 9, BWR [boiling water reac- 
tors] stability analysis: Final report. Sorensen, J.M.; Healzer, 
J.M.; Ostenso, A.L. (Levy (S.), Inc., Campbell, CA (USA)). 
Mar 1988. 162p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T1I88920234/JAW. 

The EPRI reactor analysis support package (RASP) system 
consists of computer codes, documentation, linkage software, and 
support methodology and training that utilities can use in-house to 
perform a wide range of nuclear plant safety analyses. As part of 
the RASP development project, this study devised a specialized 
methodology for BWR reload fuel licensing as required by NRC. 
Each plant and fuel design must meet criteria for total-plant core- 
reactivity and channel-hydrodynamic stability. The current vendor 
methodology for BWR stability analysis has been reviewed, and a 
transformation code to compute the required stability parameters 
(decay ratio and natural frequency) using RETRAN time history 
results has been developed. Several analyses for each of the three 
different stability criteria to validate the methodology and demon- 
strate its application were performed. Utilities that have already es- 
tablished control and primary system models with RETRAN will 
be able to use this new methodology to perform stability analyses 
as well. With this technique, RETRAN provides the capability for 
total-plant stability analysis in the real-time domain; with Fourier 
transform methods, the code provides the key parameters for core- 
reactivity and channel-hydrodynamic stability analysis. 


26098 (EPRI-NP-—5510-SR, pp 1.1.1-1.1.15) NRC expe- 
rience in SPDS reviews. Eckenrode, R.J.; Lapinsky, G.W.; 
Weiss, S.H.;. (Nuclear Regulatory Commission, Washing- 
ton, DC). Nov 1987. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. Order Number T188920123/JAW. 
(CONF-86053 16—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

A chronology of the development of SPDS requirements is 
traced from the TMI-2 Lessons Learned Task Force to Supplement 
1 of NUREG-0737. The type and content of NRC staff reviews is 
described for each category of licensee/applicant. As of April 1986, 
the staff has prepared 41 Safety Evaluation Reports based on docu- 
mentation reviews and meeting with utility technical staff. No seri- 
ous safety concerns were uncovered but many problems were iden- 
tified. Six SPDS on site progress evaluations were conducted and 
findings indicate that many utilities may be experiencing difficulties 
in designing and implementing satisfactory systems. Each SPDS ap- 
pears to be unique and assurance that any given SPDS meets mini- 
mum requirements and does not introduce a serious safety question 
can only be established with reasonable confidence by means of an 
on-site audit of the implemented system. 


26099 (EPRI-NP—5510-SR, pp 1.2.1-1.2.14) Yankee 
ciien Etiieaea aan ode 
calibrating, and Croteau, P.J.; 


McCole, J.F. (Yankee Atomic ‘omic Electric Co., Framin 
MA). Nov 1987. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T188920123/JAW. (CONF- 
8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Late in 1980, Yankee Atomic Electric Company, with 
others, designed a prototype SPDS. As the development pro- 
gressed, it became apparent that three software tools were neces- 
sary. The first simulated plant data under both realistic and artificial 
conditions. This tool eventually became a key component of the 
software certification program used to test system enhancements. A 
second tool was developed to display the instantaneous values of 
the plant parameters to ensure the correctness of data collection. 
This tool eventually became favored by the reactor and nuclear en- 
gineers for planning, evaluation, and analysis. A third tool allows 
reactor engineers to tune alarm parameters and thus respond to 
changes in the plant operating environment. 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


26100 Se pp 1.3.1-1.3.13) Westing- 
house experience in obtaining the first safety evaluation 
report for an SPDS application. Gallagher, J.M. Jr.; Easter, 
J.R. (Westinghouse Electric Corp.). Nov 1987. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The approach Westinghouse took in obtaining the Safety 
Evaluation Report was to request an NRC audit of the Design 
Basis, Functional Requirements and the Verification and Validation 
(V and V) Plan prior to the implementation of the design. The V 
and V plan specified the need for further NRC audits of the results 
of the Factory Acceptance Tests (FAT), when the Commission 
would validate that the equipment (hardware and software in a fac- 
tory setting) met the requirements specified in the Design Bases and 
Functional Requirements, and verify the installation at the site had 
been performed properly. This three step approach was found to 
(a) clearly parse the review process into manageable chunks where 
the results of the reviews could be incorporated in the next step in 
the design and implementation phase with a minimum of impact on 
cost and schedule and (b) minimize the effort of both the NRC and 
the utility with respect to site specific review by having the final 
audit limited to the installation of the generic design in a particular 
plant. In addition to discussing the details of this approach and 
drawing some conclusions with regard to its effectiveness, this 
paper also discusses the approach that Westinghouse took in design- 
ing the SPDS so as to comply with the industry's and the NRC’s 
desire to implement the requirements in such a way as to form the 
initial building block for an expandable system which could easily 
be upgraded to incorporate some Disturbance Analysis Functions 
and Plant Computer Functions in the future, i.e. form a mechanism 
for unifying and consolidating the myriad of computers and com- 
puter functions that proliferate in operating plants today. 


26101 (EPRI-NP—5510-SR, pp  1.4.1-1.4.13) Plant 
signal/parameter validation of the General Electric Emergen- 
cy Response Information System (ERIS). Christensen, C.F.; 
Klimaszewski, J.E. (General Electric Co., San Jose, CA). 
Nov 1987. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. Order Number 1T188920123/JAW. (CONF- 
8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The General Electric (GE) methodology used to process 
and validate Emergency Response Information System (ERIS) sig- 
nals is presented. ERIS is the General Electric product name for a 
display system used to satisfy the Nuclear Regulatory Commission’s 
(NRC) requirement for a Safety Parameter Display System 
(SPDS). This paper describes the GE ERIS design basis and signal 
selection process and their relationship to the Boiling Water Reac- 
tor Owner Group (BWROG) symptom based Emergency Proce- 
dure Guidelines (EPGs). The use of the EPGs as an ERIS design 
basis to satisfy NRC requirements for an SPDS is also described. 
The need for valid, easily comprehended SPDS information display 
in the control room, technical support center (TSC) and Emergen- 
cy Operations Facility (EOF) is discussed. The discussion focuses 
on a description of the GE ERIS signal preprocessing, the valida- 
tion methodology used for key parameters, and the display valida- 
tion. In addition, some of the human factor engineering consider- 
ations used to support the GE design are discussed. The importance 
of the incorporation of computer and plant system characteristics 
and operator experience into the validation methodology and the 
actual signal processing is also described. 


26102 (EPRI-NP—5510-SR, pp 1.5.1-1.5.13) Overview 
of safety parameter display systems (SPDS) at TVA’s nuclear 
plants. Hetzel, S.W.; Thompson, C.D. (Tennessee Valley 
Authority, Chattanooga). Nov 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). ‘ 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


The review of the accident at Three Mile Island (TMI) has 
shown that there were deficiencies in the man/machine interactions 
in the TMI plant control room. Subsequent to the TMI accident, 
the Nuclear Regulatory Commission has recommended a safety pa- 
rameter display system (SPDS) for use in nuclear power plant con- 
trol rooms. TVA currently has four nuclear plants either licensed 
or under construction. Their Browns Ferry Plant is a three unit GE 
BWR design, both Sequoyah and Watts Bar plants are twin unit 
Westinghouse PWR designs with Watts Bar still under construc- 
tion, and their Bellefonte plant is a twin unit B & W PWR design 
that is also under construction. This paper presents an overview of 
the SPDS that is either currently installed or planned for each 
plant. 


26103 (EPRI-NP—5510-SR, pp 1.6.1-1.6.14) Implemen- 
tation of the Point Beach nuclear plant safety assessment 
system and plant process computer system. Schaver, H.R.; 
Tearpock, T.V.; Desler; F.M. (Wisconsin Electric Power 
Co., Milwaukee). Nov 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number TI88920123/ 
JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Point Beach Nuclear Plant is a two-unit, two-loop pressur- 
ized water reactor plant located on the shore of Lake Michigan, 
one hundred miles north of Milwaukee, Wisconsin. The two units 
began commercial operation in 1970 and 1972. This paper describes 
the replacement of the two plant process computer systems 
(PPCS), the implementation of the Safety Assessment System 
(SAS), and the addition of seismic displays for core exit thermocou- 
ples. The first stage of the system installation, which included all 
major hardware, most display devices, and the Unit 1 instrumenta- 
tion wiring, occurred during April of 1986. 


26104 (EPRI-NP—5510-SR, pp 2A.1.1-2A.1.18) SPDS 
implementation at Carolina Power and Light H. B. Robinson 
SEG plant - Unit 2. Bright, R.L.; Williams, K.M. (Carolina 
Power & Light, Raleigh, NC). Nov 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Carolina Power and Light began investigation of data 
system requirements in 1980 after the publication of NRC regula- 
tions detailing them. This paper describes the system hardware con- 
figuration, i.e., the data acquisition, the computer, and the display 
subsystems; the operation of the safety parameter display subsys- 
tem; and the Emergency Response Facility Information System 
software and associated computer subsystems. 


26105 (EPRI-NP—5510-SR, PP 2A.2.1-2A.2.15) Imple- 
mentation of the Susquehanna safety parameter display 

system. Woods, D.E.; Ballard, C.H.; Heckman, E.A. Jr. 
(Pennsylvania Power & Light Co., Allentown). Nov 1987. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The Safety Parameter Display System (SPDS) at Susquehan- 
na is an effective tool by which operations and emergency staff can 
rapidly and reliably assess the overall safety status of the plant. It 
has received a good level of acceptance by users, management and 
the Nuclear Regulatory Commission. The high level of reliability 
and acceptance has been attributed to a thorough and effective ver- 
ification and validation (V & V) program applied from the start of 
the system development process. The Susquehanna SPDS imple- 
mentation, design and V & V program are briefly described. 


(EPRI-NP—5510-SR, pp 2A.3.1-2A.3.16) Lessons 
— while implementing a safety parameter display — 
the Comanche Peak steam gar, B 
Tr exas Utilities Generating Co., Glen Rose). Nov 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T188920123/JAW. (CONF-8605316—). 
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From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

With the completion of site Verification and Validation tests, 
the Safety Parameter Display System (SPDS) will be fully oper- 
ational at the Comanche Peak Steam Electric Station. Implementa- 
tion of the SPDS, which began in 1982, included: modifying gener- 
ic Safety Assessment System Software; developing site-specific dis- 
plays and features; installing and integrating system equipment into 
the plant; modifying station heating, ventilation, and air condition- 
ing systems to provide necessary cooling; installing an additional 
uninterruptible power supply system to provide necessary power; 
and training station personnel in the operation and use of the 
system. Lessons learned during this project can be discussed in 
terms of an ideal SPDS implementation project. Such a project 
would design and implement an SPDS for a plant that is already 
under construction or operating, and would progress through a se- 
quence of activities that includes: (1) developing and documenting 
the system design bases, and including all major design influences; 
(2) developing a database description and system functional specifi- 
cations to clarify specific system requirements; (3) developing de- 
tailed system hardware and software design specifications to fully 
describe the system, and to enable identification of necessary site 
design changes early in the project; (4) implementing the system 
design; (5) configuring and extensively testing the system prior to 
routine system operation; and (6) tuning the system after the com- 
pletion of system installation. The ideal project would include 
future system users in design development and system testing, and 
would use Verification and Validation techniques throughout the 
project to ensure that each sequential step is appropriate and cor- 
rect. 


26107 (EPRI-NP—5510-SR, pp 2A.4.1-2A.4.5) Minimiz- 
ing cost and complexity through SPDS parameter selection. 
Stilwell, S.M. (Yankee Atomic Electric Co., Framingham, 
MA). Nov 1987. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T188920123/JAW. (CONF- 
8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The Maine Yankee SPDS Working Group decided early in 
the SPDS development that only those parameters which directly 
supported post-accident requirements would be used as part of a 
SPDS. A list of minimum required parameters was then compiled 
to meet requirements in the following areas: (a) support of the 
Emergency Operating Procedures (EOPs) in the Main Control 
Room, (b) support of advisory functions in the Technical Support 
Center, (c) support of off-site activities of the Emergency Oper- 
ations Facility, and (d) data validation and reliability. In this 
manner, costs for installation, isolation, display development, and 
software development were minimized and a very cost-effective, 
easy-to-use system was installed. 


26108 (EPRI-NP—5510-SR, pp 2A.5.1-2A.5.13) Evolu- 
tion of emergency response facility data acquisition and dis- 
play systems. Vroman, V.; Michelbacher, B. (Energy Inc., 
Idaho Falls, ID). Nov 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number T188920123/ 
JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Since the requirement for an Emergency Response Facility 
Data Acquisition and Display System (ERFDADS) was imposed 
on the utilities by the Nuclear Regulatory Commission, significant 
advances in these systems have come about. Systems specified in 
the early 1980s generally contained only the base requirements 
called out by NUREG-0696. Specifications have evolved to the 
current standards for integration of plant process computer func- 
tions and plant performance maximization programs with these sys- 
tems. These new requirements necessitated changes in system hard- 
ware and software configurations. Trends have been toward distrib- 
uted systems with powerful hosts and advanced data processing 
and display presentation capabilities. Future trends are toward ad- 
vancing the distributed processing concept with the use of micro- 
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processors and minicomputers. With the use of expert systems, 
ERFDADS will likely become a more useful tool to plant opera- 
tors during both normal operations and transient conditions. 


26109 (EPRI-NP—5510-SR, pp 2A.6.1-2A.6.17) System 
overview and post-delivery support of the emergency response 
facilities computer system at Fort Calhoun station. Kuhl, R.; 
Gartner, W.C. (Energy Inc., Idaho Falls, ID). Nov 1987. 
Research Reports Center. , Box 50490, Palo Alto, CA 94303. 
Order Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

In the fall of 1981, Energy Incorporated (EI) received the 
contract from the Omaha Public Power District (OPPD) to supply 
the Emergency Response Facilities Computer System (ERFCS) for 
the Fort Calhoun Station. This paper discusses not only the high- 
lights of that system supply contract in retrospect but also reports 
on the upgrades and changes that have been performed on the 
system since its installation in 1983. The paper also describes an or- 
ganizational approach that has emerged at Energy Incorporated for 
handling the long term support of these large and complex comput- 
er systems. 


26110 (EPRI-NP—5510-SR, pp 2A.7.1-2A.7.14) Offsite 
information system as an engineering analysis tool. Blanch, 
P.M.; Sauger, J. (Northeast Utilities Service Co., Hartford, 
CT). "Nov 1987. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T188920123/JAW. (CONF- 
8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Northeast Utilities, as a result of the Three Mile Island inci- 
dent in 1979, has incorporated an Emergency Response Information 
System in compliance with the requirements of NUREG 0737 Sup- 
plement 1. This document requires that adequate information be 
provided to Emergency Response Facilities to assist the plant in the 
diagnosis, classification and recovery from postulated events. It was 
recognized, early in the conceptual phases, that a computerized in- 
formation system could be designed to be very flexible and provide 
not only information during emergency situations, but also provide 
useful information during plant start-up, transients and normal plant 
operation. With very little additional cost, Northeast Utilities was 
able to provide a system meeting with all these requirements for 
Millstone Unit 3. Future plans call for the installation of similar sys- 
tems on the remaining three nuclear plants. The principal purpose 
of the Offsite Information System is to provide accurate informa- 
tion to Northeast utilities personnel stationed at the Emergency Op- 
erations Facility (EOF), Emergency Operations Center (EOC), 
Technical Support Center (TSC), and the Millstone III control 
room. The information provided will be used during an Incident or 
higher class Alert for: technical support of plant operations; engi- 
neering support; evaluating and trending data; determining correc- 
tive actions; and determining the potential for core damage. 


26111  (EPRI-NP—5510-SR, pp 2A.8.1-2A.8.16) ERDS 


implementation at Plant Hatch. Wahab, E.Z. (Georgia 
Power Co., Baxley). Nov 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
T1I88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Computer based colorgraphic information display systems 
provide convenience and clarity of information for the nuclear 
power plant operator during emergency and normal operation. In- 
Stallation in an operating plant presents design challenges due to the 
integration with existing systems and procedures, a critical shortage 
of available space, and limited access to plant operating systems. 
The challenge was met at Plant Hatch through use of a network of 
rugged and compact military specification computers and modular 
implementation during available outage time. 
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26112 (EPRI-NP—5510-SR, pp 2B.1.1-2B.2.11) Integra- 
tion of process computer functions and SPDS in the NU Mill- 
stone Point 1 ICS. Handa, V.; Nachilly, J.; Caccavale, G. 
(General Electric Co., San Jose, CA). Nov 1987. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The Integrated Computer System (ICS), which includes a 
Safety Parameter Display System (SPDS), provides Millstone Point 
Unit 1 operations and reactor engineering personnel with a continu- 
ous picture of plant operating conditions and performance history. 
By making a wide range of plant performance information immedi- 
ately available, the ICS will greatly increase the speed with which 
operating personnel can respond to changing plant conditions. The 
ICS aids in the monitoring of critical parameters to determine over- 
all plant safety status and supports the use of Emergency Operating 
Procedures. 


26113 (EPRINP-—3510-SR, pp 2B.2.1-2B.2.14) Ginna 
safety assessment system and plant process computer replace- 
ment: declan and installation. Daniels, G.; Leopard, A. 
(Electric Corp., Rochester, NY). Nov 1987. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. Order 
Number TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

RG & E began work on SPDS implementation for Ginna 
Nuclear Station in early 1980. Software and display format for 
monitoring critical plant safety parameters was developed coopera- 
tively with other utilities operating PWRs. Human factor reviews 
were performed and plant operators were involved during develop- 
ment and testing. RG & E decided to integrate replacement of the 
plant process computer with SPDS installation. Distinct mission 
definitions were assigned to each system, and hardware selection 
and arrangement performed accordingly. The SPDS system re- 
quired fast response and simplicity of operation under emergency 
conditions for a limited parameter set. The plant process computer 
would make the complete set of monitored parameters available to 
the plant operator, and provide interactive flexibility in output. Op- 
erator consoles were designed to support primary terminals in the 
main control room, while conventional terminals were provided in 
the TSC and EOF. System installation started in January 1986 and 
was completed in April. Initial operator response to the system has 
been good. 


26114 (EPRI-NP—5510-SR, pp 2B.3.1-2B.3.9) Consoli- 
dated Edison SPDS program and status. Imai, M. (Consoli- 
dated Edison Co. of New York Inc., NY). Nov 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Con Edison’s SPDS program started in January, 1980 when 
it joined the Westinghouse Owners Group Ad Hoc Instrument Sys- 
tems Committee to establish the functional requirements of SPDS 
and Nuclear Data Link for various NUREGs and Regulatory 
Guides then existing. Con Edison also participated with eleven 
other utilities to develop the Safety Assessment System (SAS) 
which featured diagnostic probability of major PWR accidents as 
well as Critical Safety Functions Monitor. Con Edison selected its 
initial SPDS contractor in May 1983. When that contractor decided 
to drop the utility business, the contract was terminated. A second 
contractor was selected in March, 1985. Con Edison’s ultimate 
SPDS is a CPI-VAX-CHROMATICS system and will be installed 
in 1987, fully operational and operators trained by May 1988. Pri- 
mary Displays include Critical Safety Functions Monitor, Mode 
Displays, Trends and an Emergency Operating Procedure parame- 
ter display. Secondary Displays consist of Safety System Readiness 
Monitor, Safety System Performance Monitor, Piping and Instru- 
mentation Diagram and Accident Identification Display System. 
The SPDS/SAS implementation is a complex project because of 
many reasons. It is essential that SPDS be accepted by the reactor 
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operators. To do so, not only is operator involvement from the 
start important, but also the system must be in good working order 
when first shown to the operators to gain their confidence. When 
the SPDS is successfully implemented, it could open up a whole 
new era of computer-aided nuclear plant operations and control. 


26115 (EPRI-NP—5510-SR, pp 2B.4.1-2B.4. ®) SPDS, 

once again, the San Onofre experience. Ibarra, J.G. (South- 
ern ern California Edison, Rosemead). Nov 1987. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

In 1980, SCE (Southern California Edison) bought a Safety 
Parameter Display System (SPDS) for its nuclear Units 2 and 3. 
The design was complex and took three years to install. At present, 
SCE once again is in the process of designing and procuring an 
SPDS for its nuclear Unit 1. In the six years since the first system, 
SCE has learned many lessons and these lessons have contributed 
to the conceptual design for the Unit 1 SPDS. The lessons learned 
cover the implementation procedures, the extensive operating expe- 
rience, the organizational review, the Control Room Design 
Review (CRDR) integration, and the simple SPDS design. In 1986, 
SCE now has the advantage of more regulatory clarification, two 
years of operational experience with Units 2 and 3 and other nucle- 
ar industry experience. All this has contributed to a non-complex 
design that meets regulatory requirements, costs less, and has a 
short implementation schedule. 


26116 (EPRI-NP—5510-SR, pp 2B.5.1-2B.5.10) Installa- 
tion and operation of the safety display system at the San 
Onofre nuclear generating station. Hays, C. (Southern Cali- 
fornia Edison, San Clemente). Nov 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The TMI accident inquiries and subsequent regulation 
changes have indicated to the nuclear industry the need for better 
information on plant status to be made available to the operator and 
management. There is also a necessity to have an organized and 
trained staff to handle an accident situation. At San Onofre, person- 
nel have approached these needs with the implementation of an in- 
tegrated Accident Monitoring System (AMS). This system consists 
of a Critical Function Monitoring System (CFMS), a Historical 
Data Storage and Retrieval System, and a Qualified Safety Parame- 
ter Display System. Operators and management have been trained 
to use this system. At San Onofre personnel began implementation 
in 1981 on both Units 2 & 3 and completed the final portions on 
Unit 2 in 1985. The intentions of this paper are to give a history of 
the installation, cover areas requiring special attention, present the 
operators’ evaluations of the system and give recommendations for 


improvements and/or changes to the system if the utility was to 
start anew. 


26117 (EPRI-NP—5510-SR, pp 2B.6.1-2B.6.5) SPDS 
implementation at PSE and G. Allicock, M. (Public Service 
Electric and Gas, NJ). Nov 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The Presentation addresses the implementation of SPDS at 
PSE & G. The SPDS is being implemented on Salem Units 1 and 
2. It describes the hardware/software configuration and software 
engineering techniques used to develop the software. Emphasis is 
placed on the basis of the SPDS and the parameter and display se- 
lection. 
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26118 (EPRI-NP—5510-SR, 2B.7.1-2B.7.16) Imple- 
mentation of SPDS/ERF/P) at the WPPSS WNP-2 
site. Hallam, J.W.; Jenkins, I.; Dockter, G.V.; Vorce, R.G. 

ashington Public Power Supply System, Richland). Nov 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
porn Order Number T188920123/TAW. (CONF-8605316— 


From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

This paper provides a description of the evolution of the 
WNP-2 site based computer systems for performing the Safety Pa- 
rameter Display System (SPDS) Emergency Response Facility 
(ERF) and Plant Process Computer Replacement System (PPCRS) 
Functions. The WNP-2 computer system evolution is characterized 
by a greater than normal amount of utility involvement in the 
design and definition steps of the system development. A large frac- 
tion of the applications software has been internally developed with 
significant segments making extended use of EPRI technology. The 
WNP-2 system evolution is also atypical, in that standard system 
products from a wide variety of vendors have been integrated into 
the overall system. This paper discusses the evolutionary steps in a 
chronological manner - providing a historical perspective regarding 
what hardware and software was acquired, when, from whom and 
why. WNP-2 has recently awarded a contract for the last stage of 
this overall system development (the plant process computer re- 
placement) - this system will permit the eventual replacement of the 
original PPC (a late 1960's vintage conventional process computer) 
with a modern, compact, and very powerful system which em- 
bodies a substantial amount of high speed data acquisition technolo- 
gy developed in recent years for use in the aerospace and military 
fields. The capabilities of this new system go far beyond what has 
been conventional for nuclear power plant applications - for exam- 
ple their new system, by using a standard hardware preprocessor, 
will have the capability to acquire an engineering unit database at 
rates exceeding 100,000 points per second directly into the DEC/ 
VAX main memory. 


26119 (EPRI-NP—5510-SR, pp 2B.8.1-2B.8.16) Water- 
ford-3 SPDS implementation process. Gaudet, T.J. (Louisi- 
ana Power & Light Co., New Orleans). Nov 1987. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The implementation of a safety parameter display system for 
the Waterford-3 unit of the Louisiana Power and Light Co. is sum- 
marized in a series of slides. They list information on the plant 
monitoring computer and the SPDS hardware/software develop- 
ment process; the current SPDS design process; the NRC post-im- 
plementation audit process and conclusions; and the SPDS modifi- 
cations which were planned by LP and L as a result of the audit. 


26120 (EPRI-NP—5510-SR, pp 3.1.1-3.1.13) Safety pa- 
rameter information implementation in Japan. To- 
shihisa, M.; Kazuo, S.; Teruaki, T.; Akio, Y. (Tokyo Elec- 
tric eo Co., Inc., Japan). Nov 1987. Research Reports 
Center, x 50490, Palo Alto, CA 94303. Order Number 
T188950123/5A W. (CONF- 86053 16—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Japanese utilities have discussed the Technical Support 
Center (TSC) and Emergency Operation Facilities (EOF) since the 
TMI-2 accident. In this circumstance, the Japanese government re- 
quired utilities to establish an EOF at each nuclear power station 
site last year (1985). This paper reports on Japanese utilities design 
criteria of EOF and the Tokyo Electric Power Company's 
(TEPCO) SPDS planning. The TEPCO owns ten operating nuclear 
power units which are BWR and have a total of 9100MW genera- 
tion capability. The TEPCO has been preparing a SPDS which 
will be installed in the EOF and main control room. In Fukushima 
Daiichi (1F) nuclear power station site of TEPCO where there are 
six units, the SPDS consists of a new computer system, color CRT 
terminals and a high speed optical fiber data transmission system 
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which is to link EOF on site to the CRT terminal in the main con- 
trol room of each unit. A part of 1F units will start SPDS oper- 
ation in 1987 and all units will be complete by 1988. 


26121 (EPRI-NP—5510-SR, pp 3.2.1-3.2.10) Emergency 
response facility technical data system of Taiwan Power Com- 
pany. Lin, E.; Liang, T.M. (Taiwan Power Co., Taipei). 
Nov 1987. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. Order Number 1T188920123/JAW. (CONF- 
86053 16—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Taiwan Power Company (Taipower) has developed its emer- 
gency response facility program since 1981. This program is inte- 
grated with the following activities to enhance the emergency re- 
sponse capability of nuclear power plants: (1) survey of the plant 
instrumentation based on the requirements of R.G. 1.97; (2) im- 
provement of plant specific emergency operating procedures based 
on the emergency response <n es pate by the Owners 
group; (3) implementation of the detailed control room design 
review with the consideration of human engineering and task analy- 
sis; and (4) organization, staff and communication of emergency 
planning of nuclear power plant. The emergency response facility 
programs of Taipower are implemented in Chinshan (GE BWR4/ 
MARK J), Kuosheng (GE BWR6/MARK III) and Maanshan (W 
PWR). The major items included in each program are: (1) to estab- 
lish new buildings for On-Site Technical Support Center, Near-Site 
Emergency Operation Facility; (2) to establish an Emergency Exec- 
utive Center at Taipower headquarters; (3) to establish the commu- 
nication network between control room and emergency response 
facilities; and (4) to install a dedicated Emergency Response Facili- 
ty Technical Data System (ERFTDS) for each plant. The 
ERFTDS provides the functions of data acquisition, data process- 
ing, data storage and display in meeting with the requirements of 
NUREG 0696. The ERFTDS is designed with plant specific re- 
quirements. These specific requirements are expected to be useful 
not only for the emergency condition but also for normal operation 
conditions. 


26122 (EPRI-NP—5510-SR, pp 3.3.1-3.3.15) Enhancing 
process computer user-system interface with ERFIS. Dorsett, 
D.; Seymour, J. (Carolina Power & Light, South Port, NC). 
Nov 1987. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. Order Number 1T188920123/JAW. (CONF- 
86053 16—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 


(6 May bie 

Justification of a new computer configuration for the Caroli- 
na Power and Light (CP & L) Company's Brunswick Nuclear 
Project was established through the NRC (NUREGS 0696, and 
0737, supplement 1) for the installation of a Safety Parameter Dis- 
play System. One of the advantages of the new system is that new, 
easier to use peripherals also come with the installation. These pe- 
ripherals, along with newer operating system facilities are being 
used for a secondary purpose. The dated Plant Process Computer is 
transferring its input data to the new system, known as ERFIS 
(Emergency Response Facility Information System) where the data 
is made available for analysis, alarm checking and display. Utilizing 
the new peripherals and software provided by the ERFIS for up- 
grading the user interface for the Process Computer provides many 
of the advantages afforded by current technology without the ex- 
pense of a full process computer replacement. 


(EPRI-NP—5510-SR, pp 3.4.1-3.4.14) Use of 
the integration of a 


bilities for the James A. 

Fish, H.C. Jr.; Gutierrez, R. Nov 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

In 1987, New York Power Authority's Emergency and 
Process Information Computer (EPIC) System will be operational. 
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The EPIC system was designed to perform two distinct functions: 
to serve as an advanced replacement for the existing plant process 
computer and to assist in providing the JAFNPP operations staff 
with information during plant emergency conditions. Besides meet- 
ing the operational and regulatory goals of NYPA, EPIC was de- 
signed to meet NYPA human factors criteria. Using human factors 
literature, industry standards and guidelines, a Human Factors Cri- 
teria document was prepared for the EPIC project. This document 
served as the bases for all hardware, display, and documentation 
design applicable to EPIC. The major tasks of the EPIC human 
factors plan include integration of past and present applicable 
human factors information, establishment of a user definition using 
data gathered from control room observations (startup and shut- 
down of JAFNPP), survey of computer programs used by the Op- 
erators, and obtaining input from licensed operators. These major 
tasks played a role in the design of the design of the control room 
configuration, the design and development of computer generated 
displays, and the format in which the displayed and hard copy in- 
formation would be presented to the user. This paper presents an 
overview of the human factors work performed and the documents 
researched or developed in the design of EPIC displays, software, 
and hardware. The location and operation of this new computer 
based information system, like the displays was based on the sys- 
tematic application of operations and human factors principles. 


26124 (EPRI-NP—5510-SR, pp 3.5.1-3.5.13) Integration 
of safety parameter display system and emergency operating 

Hurt, W.L.; Burch, D.E. (Energy Inc., Idaho 
Falls, ID). Nov 1987. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. Order Number T188920123/JAW. 
(CONF-86053 16—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

This paper describes the design and development of Safety 
Parameter Display System (SPDS) graphic displays for the James 
A. Fitzpatrick Nuclear Power Plant (JAFNPP). A unique feature is 
the integration of information required to support Emergency Op- 
erating Procedure (EOP) execution in conjunction with mandated 
SPDS parameters. A discussion on the planned user is presented 
along with a description of equipment provided in the control 
room. 


26125 (EPRI-NP—5510-SR, pp 3.6.1-3.6.11) SPDS man- 
in-the-loop validation. Swisher, V.1.; Callaghan, P. (CDW 
Corp., Morgan Hill, CA). Nov 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

A major element of the Millstone Unit 3 Safety Parameter 
Display System (SPDS) implementation program was the perform- 
ance of a Man-in-the-Loop Validation test. Unlike other SPDS im- 
plementation tests which determine if hardware and software per- 
form in accordance with specific functional requirements, the Man- 
in-the-Loop Validation test provides a mechanism for assessing 
whether the SPDS meets its primary design goal. In accordance 
with NUREG-0737, Supplement 1, this goal is to aid the control 
room operating crew in monitoring the status of Critical Safety 
Functions (CSFs). In order to make this assessment, the Millstone 
Unit 3 Man-in-the-Loop Validation evaluated the SPDS as part of 
the integrated plant operating system. This integrated system in- 
cluded trained operators, emergency procedures, and plant instru- 
mentation. This paper summarizes the goals, preparation, execution, 
and evaluation of the Millstone Unit 3 SPDS Man-in-the-Loop Val- 
idation test program. 


26126 (EPRI-NP—5510-SR, pp  3.7.1-3.7.8) Display 
design for automation of the Westinghouse Owners’ Group 
critical safety function status trees. Watson, C.D.; Eastman, 
M.C. (Westinghouse Electric Corp., Monroeville, PA). Nov 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. Order Number T188920123/JAW. (CONF-8605316— 
). ?’ 
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From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Automation of the monitoring of Critical Safety Function 
Status Trees has a number of advantages for all plants that use pro- 
cedures based on the Westinghouse Owners’ Group Emergency 
Response Guidelines. This paper discusses some of the man ma- 
chine interface issues to be considered when automating the Status 
Trees and how Westinghouse has dealt with them in the design of 
their Status Tree Monitoring System. 


26127 (EPRI-NP—5510-SR, pp 4.1.1-4.1.10) SPDS im- 
plementation on a small versatile computer at SMUD and 
Diablo Canyon. Wilson, S. (Babcock & Wilcox, Lynchburg, 
VA). Nov 1987. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number TI88920123/JAW. (CONF- 
8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The Babcock and Wilson (B & W) safety parameter display 
system is designed to give the power plant operator a quick real- 
time assessment of the plant critical safety parameters. B & W, 
through the use of a small dedicated computer, has developed a 
seismically qualified, redundant system that is relatively easy to 
change or upgrade. This paper describes the development of the 
SPDS and its use at two nuclear power plants. 


26128 (EPRI-NP—5510-SR, pp 4.2.1-4.2.12) Integration 
of plant emergency operating procedures with the safety pa- 
rameter display system at Grand Gulf nuclear station Unit 1. 
Rogers, R.F. III; Tahler, J.W. (Mississippi Power & Light 
Co., Port Gibson). Nov 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 


(6 i 

G 0737 Supplement 1 requires that the SPDS and 
plant specific Emergency Operating Procedures be integrated suffi- 
ciently to meet the needs of the control room operators. For the 
SPDS project at Grand Gulf Nuclear Station, project managers 
were assigned who have both reactor operations and EOP develop- 
ment experience, the plant operations department was involved in 
all levels of SPDS development, and efforts were coordinated with 
the EOP development team to maximize the integration of the two 
projects. Specific areas of interest include the following. SPDS 
screens were designed to support large physical sections of the 
EOP’s to minimize screen switching by the operator. All SPDS pa- 
rameters, ranges, units, and tables were based solely on the EOP’s. 
Notes were added to the EOP’s at each and every step which is 
supported by an SPDS screen. The SPDS keyboard was modified 
extensively to allow single button access to all SPDS screens. All 
SPDS screens were designed using large (7/16” height) characters 
to provide readability from all areas of the control room. Close in- 
tegration of SPDS and the EOP’s does make implementation more 
difficult due to the need to inform both groups prior to making sub- 
stantive changes, and it will make maintenance of the SPDS and 
EOP’s more difficult since changes in one will necessitate changes 
in the other. These additional difficulties are more than offset by 
the benefits of integration. 


26129 (EPRI-NP—5510-SR, pp 4.3.1-4.3.10) General 
Electric SPDS verification and validation. Swanson, K.J. 
(General Electric Co., San Jose, CA). Nov 1987. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Verification and validation are critical quality assurance ac- 
tivities for the successful design and implementation of computer 
systems. Verification and validation methodology involves an ex- 
tensive series of paper and product related activities. The individual 
activities must be clearly focused on specific objectives so when 
taken as a total package, they represent a thorough test and evalua- 
tion of the integrated hardware/software system. This paper pro- 
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vides an overview description of the extensive verification and vali- 
dation program General Electric has put in place for its Safety Pa- 
rameter Display System and other computer system products. 


26130 (EPRI-NP—5510-SR, pp 4.4.1-4.4.13) Flexible 
safety parameter display system (SPDS) for Prairie Island. 
Hoffman, J.L.; Slingsby, K.A.; Vornbrock, B.M. (Northern 
States Power Co., Welch, MN). Nov 1987. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. Order 
Number TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The Prairie Island Nuclear Generating Plant, operated by 
Northern States Power Company (NSP), is replacing its current 
plant computer system. The new system consists of a Data Acquisi- 
tion System (DAS) and an Emergency Response Computer System 
(ERCS). The DAS handles the gathering of plant inputs from vari- 
ous field transmitters and test points using Remote Multiplexing 
Units (RMUs) that poll the inputs and Data Concentrators which 
poll the RMUs. Two features of the DAS are: a unique method of 
monitoring safeguard bus and breaker status and installing RMUs in 
existing instrument racks in the Process Control and Radiation 
Monitoring areas. The ERCS supports the NRC requirement for an 
SPDS. The implementation chosen by NSP is based on the Safety 
Assessment System (SAS) originally designed by an ad-hoc instru- 
ment committee and the Quadrex Corporation. NSP has modified 
the SAS to support Prairie Island’s specific needs. One of the as- 
pects of the system was never fully developed by Quadrex: a Safety 
System Readiness/Performance Monitor that also supports Critical 
Safety Function Trees. NSP, through the efforts of its staff and 
contractors, has developed this monitor into a flexible package 
which will monitor the plant’s safety systems and support changes 
to the structure of these systems with a minimum of effort. This is 
done via the use of a logic translator which constructs a database 
used by the software monitor. Modifications were also made to the 
content and format of the primary SAS displays which specifically 
satisfy their SPDS commitments to the NRC. This paper discusses 
two areas in detail: the unique data acquisition installation features 
and the new SAS capabilities NSP has developed. 


26131 (EPRI-NP—5510-SR, pp 4.5.1-4.5.13) Chin Sham 
ERF computer network system. Chen, P.C.; Wong, K.W. 
(Taiwan Power Co., Taipei). Nov 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The Chin Shan Emergency Response Facility Technical 
Data Systems supplied by Quadrex International Corporation to the 
Taiwan Power Company consists of two PRIME 9950 and two 
2550 computers. These four computer systems together with two 
existing PRIME 750 computers at the Chin Shan site and one 
PRIME 750 and one PRIME 9950 at Taiwan Power Company’s 
Taipei Headquarters are all linked together by PRIMENET to 
form a computer network system. The capability of the network 
system is utilized to facilitate failover and fallback of the ERF/ 
SPDS system and to provide data transfer required by EEC com- 
puter functions. 


26132 (EPRI-NP—5510-SR, pp 4.6.1-4.6.14) Testing of 
the Millstone-3 safety parameter display system. Babij, E. 
(Northeast Utilities, Hartford, CT). Nov 1987. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. Order 
Number TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

is paper presents a detailed description of the testing done 
for the Safety Parameter Display System (SPDS) for the Millstone 
Unit 3 Nuclear Power Plant located in Waterford, Connecticut. 
The plant operated by Northeast Utilities is scheduled to go on-line 
in May, 1986. The SPDS is a combination of hardware and soft- 
ware which has been integrated into a Plant Process Computer 
(PPC), which provides many capabilities to support plant oper- 
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ations. The objective of the paper is not only to provide a historical 
narrative, but also to include observations that can be used for 
future testing situations. An overview description of all the hard- 
ware and software tests done on the PPC is included. Detailed de- 
scriptions of three testing areas especially pertinent to the SPDS 
are covered. They are SPDS modular testing, integrated testing of 
the complete PPC, and testing of the SPDS under a simulated 
worst-case condition. Problem areas that impacted the testing are 
described. The major ones included configuration management, 
scheduling constraints, and formal test planning. 


26133 (EPRI-NP—5510-SR, pp 4.7.1-4.7.15) Integration 
of SPDS with real-time dose assessment in emergency re- 
sponse facilities. Holka, W.J.; Madsen, E.F.; Hoffmann, 
M.E.; Karmol, M.; Barasa, W.A.; Hubner, RS. (Detroit 
Edison Co., Newport, MI). Nov 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

During an emergency at a nuclear power plant, Emergency 
Response Personnel must have the capability of predicting and 
evaluating offsite radiation exposure levels as a requisite for recom- 
mending protective actions to offsite officials for the general public. 
This dose assessment capability must be available in the Control 
Room, Technical Support Center, and Emergency Operations Fa- 
cility. At Fermi 2, dose assessment, together with the Safety Pa- 
rameter Display System (SPDS), has been integrated into the 
Emergency Response Information System (ERIS), a real-time data 
acquisition and display system that monitors safety-related plant pa- 
rameters. ERIS polls the plant instrumentation at regular intervals 
providing current value readings and historical archiving functions. 
When a radioactive release is indicated on the SPDS display, 
ERIS, on operator command, performs real-time offsite dose calcu- 
lations at 10-minute intervals and maintains historical records of the 
distribution of doses around the plant. The capability also exists to 
perform projections and run case studies to evaluate various acci- 
dent scenarios. 


(EPRI-NP—5510-SR, pp 4.8.1-4.8.5) Signal vali- 
dation for Millstone-3 SPDS: special problems and solutions. 
Blancaflor, M.M.; Meyer, J.E. (Northeast Utilities Service 
Co., Hartford, CT). Nov 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 


(6 May 1986). 

Northeast Utilities has incorporated signal validation tech- 
niques in the Safety Parameter Display System (SPDS) at Millstone 
Unit 3. The major objective of the signal validation process is to 
obtain good estimates of ‘plant variables based on comparison of 
multiply redundant direct measurements. These estimates are dis- 
played along with indications of major uncertainties about the re- 
sults. In many postulated measurement situations, the use of these 
techniques is straight-forward. However, in other cases, no clear 
cut correct choice exists. These cases give the special problems of 
signal validation. This paper deals both with the problems and with 
the current solutions to them. Early experiences with SPDS oper- 
ation have permitted personnel to obtain better solutions to some of 
the special problems and to understand better the possible conse- 
quences of solutions they had previously adopted. 


26135 a ah PP 5.1.1-5.1.15) Plant man- 
agement information system. Murphy, J.C.; Peterson, R.O. 
(Nebraska Public Power District, Columbus). Nov 1987. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T1I88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

use of computer-based systems has expanded into many 
areas of their daily life and their work environment. Nuclear power 
generating stations have also been affected and are being construct- 
ed and/or modified with computer-based systems to enhance their 
safety and improve their efficiency. The Nebraska Public Power 
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District's Cooper Nuclear Station has recently undertaken such a 
modification to implement an NRC-required Safety Parameter Dis- 
play System and at the same time upgrade the plant data acquisition 
system and computer capability. This paper will describe the 
vendor selection, system descriptions of hardware and software, in- 
stallation and testing (both in parallel with the existing system and 
in stand-alone operation), and NRC review and approval of this 
recent modification. 


26136 (EPRI-NP—5510-SR, pp 5.2.1-5.2.14) Extended 
uses of the SPDS. Rice, D.A. (Yankee Atomic Electric Co., 

Framingham, MA). Nov 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
T1I88920123/JAW. (CONF- -8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The primary purpose of the Safety Parameter Display 
System (SPDS) is to provide a human-factored computer system to 
assist the operators in monitoring the plant safety status. While the 
Yankee SPDS performs well in this capacity, the data it collects 
can be useful in many other applications. In order to utilize the in- 
formation available, the utility is now developing the Yankee Trend 
Monitoring System which makes use of the SPDS data base. This 
system will be used to monitor the important thermal-hydraulic pa- 
rameters to provide an early indication of any abnormal trends. 
Other possible uses of the SPDS data include the validation of 
plant models used in the safety analyses. The data can be used in 
operator training, and may also be helpful in improving plant per- 
formance. Data from plant transients can be used to assist in the 
post-trip review process. The SPDS may also be used to predict 
changes in reactivity to assist the operators in plant control. The 
SPDS is a valuable tool for the operators during accident condi- 
tions. However, the information available through the SPDS can 
also be used for many other purposes. This paper discusses only a 
few of the many possibilities. 


26137 (EPRI-NP—5510-SR, pp 5.3.1-5.3.16) BWR 
's Oyster Creek 


signal validation of GPU’ plant. Nov 1987. 
Research Reports Center, mos 50490, Palo Alto, CA 94303. 
Order Number TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

The project reported on here is part of an evolving effort to 
transfer signal validation methodologies to the nuclear power indus- 
try. EPRI has been instrumental in supporting much of this work. 
It is expected that the improved information reliability will lead di- 
rectly to more confident operator response and to improved per- 
formance. Secondarily, the same high validity information database 
can be used as input for advanced computer-based operational aids, 
as well as for automatic control systems. In this paper, the authors 
summarize, with examples, signal validation efforts focused on a 
subset of the overall plant database of a BWR. Their primary con- 
cern is with the SPDS parameters indicating status of the suppres- 
sion pool and dry well, and with the inventory of coolant in the 
reactor pressure vessel. 


26138 (EPRI-NP—5510-SR, pp 5.4.1-5.4.10) Use of 
SPDS information for detecting system degradation and fail- 
ures. Samanta, P.K.; Teichmann, T. (Brookhaven National 
Lab., Upton, NY). Nov 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number T188920123/ 
JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May ee 

The Safety Parameter Display Systems (SPDSs) exhibit the 
key parameters representing the functions important to safety to 
assist control room personnel in determining the safety status of the 
plant quickly and accurately. Such a display is a valuable tool in 
the safe operation of a nuclear power plant. However, the immense 
amount of information being collected by the SPDS can have fur- 
ther application in the diagnosis of nuclear plant performance. One 
such application is the detection of degradation and failure trends in 
nuclear power plant operation. In this paper, a cost-effective meth- 
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odology of such an approach, using the SPDS information, is pre- 
sented and its feasibility is explored. This paper explores the feasi- 
bility of applying multivariate statistical methods for detection of 
degradation and failure trends in nuclear power plant operational 
events. The data collected from a SPDS is the basis of the analysis 
and is recommended for further exploration as an application of the 
SPDS information. 


26139 (EPRI-NP—5510-SR, pp 5.5.1-5.5. a) Signal vali- 
dation of SPDS variables for Westinghouse and Combustion 
Engineering plants - an EPRI project. Nov 1987. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T188920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

Signal validation in the context of this project is the process 
of combining information from multiple plant sensors to produce 
highly reliable information about plant conditions. High information 
reliability is achieved by the use of redundant sources of informa- 
tion and by the inherent detection, identification, and isolation of 
faulty signals. The signal validation methodology that has been de- 
veloped in previous EPRI-sponsored projects has been enhanced 
and applied toward validation of critical safety-related SPDS sig- 
nals in the Northeast Utilities Millstone 3 Westinghouse PWR plant 
and the Millstone 2 Combustion Engineering PWR plant. The de- 
signs were implemented in FORTRAN software and tested off-line 
using recorded plant sensor data, RETRAN-generated simulation 
data, and data to exercise software logic branches and the integra- 
tion of software modules. Designs and software modules have been 
developed for 15 variables to support six PWR SPDS critical safety 
functions as required by a utility advisory group attached to the 
project. The signal validation process automates a task currently 
performed by plant operators and does so with consistent, verified 
logic regardless of operator stress and training level. The methodol- 
Ogy uses a simple structure of generic software blocks, a modular 
implementation, and it performs effectively within the processor 
and memory constraints of modern plant process computers. The 
ability to detect and isolate sensor failures with greater sensitivity, 
robustness, and coverage of common-cause failures should ultimate- 
ly lead to improved plant .vailability, efficiency, and productivity. 


26140 (EPRI-NP—5510-SR, pp 5.6.1-5.6.9) Implement- 
ing a plant-specific SPDS for the standardized nuclear unit 
power plant system (SNUPPS) PWR plants. Hourani, A.; 
Hellman, M.H.; Klein, D.J.; Cermak, J.O. (Kansas Gas and 
Electric Co., Wichita). Nov 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
TI88920123/JAW. (CONF-8605316—). 

From Seminar on emergency response facilities and imple- 
mentation of safety parameter display systems; Boston, MA, USA 
(6 May 1986). 

As a result of the issuance of Supplement 1 to NUREG- 
0737, all US utilities engaged in operating or constructing nuclear 
power plants were required to implement a centralized display 
system to assist control room personnel in evaluating the safety 
status of their plant, termed a Safety Parameter Display System 
(SPDS). Faced with this new requirement of uncertain magnitude 
and scope, several utilities formed owners groups to pool resources 
and develop a system to meet the regulatory requirements. Generic 
designs were developed that required tailoring to meet plant-specif- 
ic differences. This report illustrates some selected issues encoun- 
tered and the methods utilized by the SNUPPS organization of util- 
ities to deal with these differences, including: the process of tailor- 
ing software and additional software development to meet plant- 
specific needs; human factors considerations; performance of the 
Verification and Validation; and performance of the final product. 
In addition, this report considers the final design capabilities which 
go beyond the minimum requirements for an SPDS. These capabili 
ties are: the Accident Information Display System (AIDS); Critical 
Safety Function (CSF) Status Trees; and trend displays. The inte- 
gration of these three additional capabilities along with the SPDS 
constitutes the total Safety Assessment System (SAS) for the 
SNUPPS Plants. 
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26141 (EPRI-NP—5664) The practical application of 
probabilistic risk assessment: Utility experience and NRC 
perspectives: Final report. vonHerrmann, J.L.; Wood, P.J. 
(IT-Delian Corp., Monroeville, PA (USA)). Mar 1988. 
148p. Ressareh' Repo rts Center, Box 50490, Palo Alto, CA 
94303. Order otenier TI88920235/JAW. 

Ten United States utilities that have undertaken significant 
PRA activities were interviewed to evaluate their experiences in 
the development and application of PRA. The extent to which 
these utilities used their PRAs to address design, operation, or regu- 
latory issues is summarized and the actual benefits received by the 
utilities are delineated. Program characteristics that enhanced or 
hindered success are identified. In addition, 15 NRC personnel 
were interviewed who have been involved in or who are currently 
responsible for regulatory actions and decisions that could be af- 
fected by PRA. The perspectives of these influential regulators on 
the success, failure, and potential value of PRA are summarized. 
The resultant information base is designed to provide practical and 
realistic guidance to utilities contemplating or planning PRA devel- 
opment or application programs. 


26142 (INIS-mf—11108) One year after Chernobyl. 
(International Atomic Energy Agency, Vienna (Austria)). 
Apr 1987. 26p. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88701479/JAW. 

It is now one year since the accident which destroyed the 
fourth unit of the Chernobyl nuclear power station in the Ukrainian 
Soviet Socialist Republic. Its principal cause was a flagrant disre- 
gard by operating personnel of well-established operating rules and 
procedures, which placed Unit 4 in an unstable state. This booklet 
reviews some aspects of what had already been done before the ac- 
cident, and what has taken place since. It describes, in particular, 
the Agency's programmes in the field of nuclear safety. 


26143 (INIS-mf—11636) Chernobyl and the future of 
energy supply in the Federal Republic of Germany. (Arbeits- 
gemeinschaft der Grossforschungseinrichtungen (AGF), 
Bonn (Germany, F.R.)). 1987. 260p. (In German). (CONF- 
8609335—). NTIS (US Sales Only), PC Al2/MF AOl. 
Order Number DE88752478/JAW. 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

The reactor accident at Chernobyl has caused warning sig- 
nals to sound internationally because of the intensity of the conse- 
quences of the accident and the degree of concern of the public. 
The 10 articles include descriptions of the course of the accident 
with its consequences regarding the radio-ecology, environment 
and safety. There are considerable consequences for the manage- 
ment of accident risks. The state of development of advanced nu- 
clear energy techniques, fusion research and solar techniques are 
important for the prospects for future energy supplies, particularly 
for the Federal German Republic. 


26144 (INIS-mf—11636, pp 7-25) Chernobyl - course of 
the accident and plant technology. Kroeger, W. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Nukleare Sicherheitsforschung). 1987. (In German). NTIS 
(US Sales Only), PC Ai2/MF AOl. Order Number 
DE88752478/JAW. (CONF-8609335—). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

An evaluation of the information provided by the Soviet 
Union at the IAEA meeting was made, in collaboration with the 
GRS. It refers to the description of the plant including the safety 
systems, the course of the accident, the encapsulation of the reactor 
and the consequences regarding the collective dose to be expected 
in the next 50 years. 
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26145 (INIS-mf—11636, pp 27-45) Radio-ecology. Par- 
etzke, H.G. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Inst. fuer Strahlenschutz). 1987. (In German). NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88752478/JAW. (CONF-8609335—). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 aegis 1986). 

The radioactive contamination of the environment and of 
food stuffs due to the Chernobyl reactor accident lead to the hith- 
erto highest radiation exposure of the general public by radionu- 
clides from nuclear facilities in large areas of the Federal Republic 
of Germany. Nevertheless, this additional contribution will be sig- 
nificantly smaller than the normal natural radiation exposure even 
in the first year after the accident and, time integrated over a 
human life, this severe accident will increasee our natural radiation 
exposure by about 1% only. Therefore, there will be definitely no 
measurable influence on the vital statistics in Germany due to this 
event. 


26146 (INIS-mf—11636, pp 69-94) Reactor safety re- 
search and safety technology. Pt. 1. Reactor safety research 
for light water reactors (LWR’s). Hennies, H.H.; Kessler, G.; 
Kuczera, B. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.)). 1987. (In German). NTIS (US. Sales 
Only), PC Al2/MF AOl. Order Number DE88752478/ 
JAW. (CONF-8609335—). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

The tasks of the project on nuclear safety concern the exper- 
imental program SASCHA for the quantitative measurement of the 
release of fission products from a core melt-out, the BETA pro- 
gram for the interaction between core melt-out and concrete, the 
DEMONA program on the behaviour of fission product aerosols in 
the atmosphere of the reactor safety containment and the develop- 
ment of accident filters based on metal fibres. The results make it 
possible to describe all conceivable accidents in LWR'’s. In addi- 
tion, methods can be used for determining the radioactive source 
term and the spread or transport models of the UFOMOD program 
system. 


26147 (INIS-mf—11636, pp 95-103) Reactor safety re- 
search and safety Pe 2. HTR safety research and 
safety technique. Theenhaus, R.; Wolters, J. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.)). 1987. (in 
German). NTIS (US Sales Only), PC A1l2/MF AO1. Order 
Number DE88752478/JAW. (CONF-8609335—). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

The state of HTR safety research work reached permits a 
comprehensive and reliable answer to be given to questions which 
have been raised by the reactor accident at Chernobyl, regarding 
HTR safety. Together with the probability safety analyses, the way 
to a safety concept suitable for an HTR is cleared; instructions are 
given for design optimisation with regard to safety technique and 
economy. The consequences of a graphite fire, the neutron physics 
design and the consequenes of the lack of a safety containment are 
briefly described. 


26148 (INIS-mf—11636, pp 157-189) Advanced nuclear 
energy technology. Barnert, H. (Kernforschun: e Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwick- 
lung). 1987. (In German). NTIS (US Sales Only), PC A12/ 
MF AOl. Order Number DE88752478/JAW. (CONF- 
8609335—). 

From AGF congress on Chernobyl and the future of cnergy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

The aim of the SNR and HTR types of reactors is the im- 
proved use of uranium and the wider use of nuclear energy, e.g. as 
high temperature heat for processing coal. The Chernobyl accident 
has raised the question of the safety of nuclear energy technology 
again. Based on the high level of safety technology reached in the 
Federal Republic of Germany, advances in the safety concepts are 
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possible. These advances consist of the ‘build-up and application of 
inherent stabilising properties’. Using these, it seems to be possible 
to avoid serious accidents and to limit the maximum extent of the 
damage to the power station plant. The development work done on 
the HTR projects in the past shows progress regarding safety and 
costs. 


26149 (NUREG/CP—0091-Vol.4) Proceedings of the US 
Nuclear Regulatory Commission fifteenth water reactor safety 
information meeting: Volume 4, Separate effects/experiments 
and analyses, Source term uncertainty analysis, Integral sys- 
tems testing, 2D/3D research. Weiss, A.J. (comp.). (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (USA)). Feb 1988. Contract AC02-76CHO00016. 
609p. (CONF-8710111—Vol.4). NTIS, PC A99/MF AO! - 
GPO. Order Number TI88007181/JAW. 

From 15. water reactor safety information meeting; Gaithers- 
burg, MD, USA (26 Oct 1987). 

This six-volume report contains 140 papers out of the 164 
that were presented at the Fifteenth Water Reactor Safety Informa- 
tion Meeting held at the National Bureau of Standards, Gaithers- 
burg, Maryland, during the week of October 26-29, 1987. The 
papers are printed in the order of their presentation in each session 
and describe progress and results of programs in nuclear safety re- 
search conducted in this country and abroad. Foreign participation 
in the meeting included twenty-two different papers presented by 
researchers from Belgium, Czechoslovakia, Germany, Italy, Japan, 
Russia, Spain, Sweden, The Netherlands and the United Kingdom. 
This document, Volume 4, discusses the following topics: Separate 
Effects/Experiments and Analyses; Source Term Uncertainty Anal- 
ysis; Integral Systems Testing; and 2D/3D Research. Thirty reports 
have been documented separately. 


26150 (NUREG/CR—4898) Results of semiscale MOD- 
2C feedwater and steam line break (S-FS) experiment series: 
Bottom main feedwater line break accident experiments. Bou- 
cher, T.J. (EG and G Idaho, Inc., Idaho Falls (USA)). Feb 
1988. Contract AC07-761D01570. 189p. (EGG—2503). 
NTIS, PC A09/MF AOl - GPO. Order Number 
T188007079/JAW. 

This report presents the results of four experiments simulat- 
ing 100, 50, and 14.3% bottom main feedwater line break accidents 
performed at high pressure and temperature in the Semiscale Mod- 
2C facility. The primary and secondary thermal-hydraulic responses 
are characterized (including local secondary convective heat trans- 
fer) and the influence of the break size on the responses is dis- 
cussed. A definite deficiency is identified in existing forced convec- 
tion boiling heat transfer correlations and the conservatism of 
FSAR heat transfer degradation assumptions is shown to be ques- 
tionable. The effectiveness of the recovery operations in maintain- 
ing control of the system is addressed, and the system response (in- 
cluding local secondary convective heat transfer) to voided second- 
ary refill operations are discussed. Feedwater line break issues are 
discussed and conclusions are drawn based on the results of the 
analysis. Finally, recommendations are made for further utilization 
of the data and considerations for future code calculations. 34 refs., 
112 figs., 1 tab. 


26151 (NUREG/CR—5039-1) Reactor safety research 
semiannual report, January-June 1987: Volume 37. Walker, 
J.V. (ed.). (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1988. Contract AC04-76DR00789. 34ip. 
(SAND—87-2411-1). NTIS, PC A15/MF A0Ol - GPO. 
Order Number T188007078/JAW. 

Sandia National Laboratories is conducting, under USNRC 
sponsorship, phenomenological research related to the safety of 
commercial nuclear power reactors. The research includes experi- 
ments to simulate the phenomenology of accident conditions and 
the development of analytical models, verified by experiment, 
which can be used to predict reactor and safety systems perform- 
ance behavior under abnormal conditions. The objective of this 
work is to provide NRC requisite data bases and analytical methods 
to (1) identify and define safety issues, (2) understand the progres- 
sion of risk-significant accident sequences, and (3) conduct safety 
assessments. The collective NRC-sponsored effort at Sandia Nation- 
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al Laboratories is directed at enhancing the technology base sup- 
porting licensing decisions. 


26152 Liquid-metal fast breeder reactor core transient 
modeling for faster than real-time nalysia. Tzanos, C.P. (Ar- 
gonne National Lab., Reactor Analysis and Safety Div., 
9700 South Cass-Avenue, Argonne, IL 60439 (USA)). Nu- 
clear Technology; 77: No. 3, 263-278(Jun 1987). Contract W- 
31-109-ENG-38. 

A model was developed for faster than real-time liquid-metal 
fast breeder reactor core transient analysis for purposes of continu- 
ous on-line data validation, plant state verification, and fault identi- 
fication. The basic feature of this model is the use of a nodal ap- 
proximation for the coolant, cladding, and fuel temperatures that 
gives adequately accurate power and temperature predictions with 
very few axial nodes. In applications of this methodology to fast 
loss-of-flow and overpower transients, computation times of about 
one-thirtieth of the real transient time per thermal-hydraulic chan- 
nel were obtained. The predicted coolant and cladding temperature 
distributions were practically identical to those resulting from de- 
tailed finite difference computations. The predicted fuel tempera- 
tures differed by — 1% or less from those obtained from the same 
finite difference computations. The analysis of the Transient Reac- 
tor Test Facility experiment TS-1C and the Experimental Breeder 
Reactor II experiment SHRT-17 showed very good agreement be- 
tween model predictions and measurements. 


26153 Fission product tellurium release behavior under 
severe light water reactor accident conditions. Collins, J.L.; 
Osborne, M.F.; Lorenz, R.A. (Oak Ridge National Lab., 
Chemical Technology Div., P.O. Box X, Building 4501, 
Oak Ridge, TN 37831-6221 (USA)). Nuclear Technology; 77: 
No. 1, 18-31(Apr 1987). 

Fission product release tests and control tests recently con- 
ducted at Oak Ridge National Laboratory have provided new ex- 
perimental data that help characterize the mechanism of fission 
product tellurium release behavior under severe light water reactor 
accident conditions. Release of tellurium from the fuel rod seg- 
ments has been found to be dependent on the rate and extent of 
cladding oxidation. Tellurium was observed to be significantly re- 
tained by metallic Zircaloy cladding at test temperatures up to 
2000°C. The results indicate that the tellurium was bound by the 
Zircaloy cladding as zirconium telluride, but once the available me- 
tallic zirconium was oxidized by the steam, tellurium was released 
in favor of continued zirconium oxide formation. The collection be- 
havior of the released tellurium indicated that it was probably re- 
leased from the fuel rods as tellurides of tin, cesium, and rubidium 
rather than as elemental tellurium. 


26154 Lessons learned from the seismic reevaluation of 
San Onofre Nuclear Generating Station, Unit 1. Russell, 
M.J.; Shieh, L.C.; Tsai, N.C.; Cheng, T.M. (Idaho National 
Engineering Lab., Idaho Falls (USA)). pp 635-640 of Struc- 
tural mechanics in reactor technology. Wittmann, F.H. 
oon a A.A. Balkema Publishers (1987). (CONF- 

From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 

A seismic reevaluation program was conducted for the San 
Onofre Nuclear Generating Station, Unit No. 1 (SONGS 1). SEP 
was created by the NRC to provide (1) an assessment of the signifi- 
cance of differences between current technical positions on safety 
issues and those that existed when a particular plant was licensed, 
(2) a basis for deciding on how these differences should be resolved 
in an integrated plant review, and (3) a documented evaluation of 
plant safety. The Systematic Evaluation Program (SEP) seismic 
review for SONGS 1 was exacerbated by the results of an evalua- 
tion of an existing capable fault near the site during the design 
review for Units 2 and 3, which resulted in a design ground accel- 
eration of 0.67g. Southern California Edison Company (SCE), the 
licensee for SONGS 1, realized that a uniform application of exist- 
ing seismic criteria and methods would not be feasible for the up- 
grading of SONGS 1 to such a high seismic requirement. Instead, 
SCE elected to supplement existing seismic criteria and analysis 
methods by developing criteria and methods closer to the state of 
the art in seismic evaluation techniques. 
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2506 Thermal 
REFER ALSO TO CITATION(S) 26968 


26155 (EMR/E—87F) Accumulation thermique. (Depart- 
ment of Energy, Mines and Resources, Ottawa, Ontario 
(Canada). Energy Sector). 1987. 55p. (MICROLOG—87- 
03851; CE—01054). Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, Ont., Canada 
K1A 089; $5.00 CAN; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

Heat storage offers many possibilities for the optimization of 
energy use in commercial, industrial and public buildings. Energy 
can be conserved, its cost can be reduced, and existing heating and 
cooling equipment can be better utilized. Basic calculations and 
methods are given for determining the possibility of heat storage, 
its advantages if any, and size and type of systems needed. General 
details of storage systems are outlined, including liquid, solid, and 
phase-change storage, naturally-existing storage (for example, in 
aquifers) and regulatory devices. devices. A number of system 
types are illustrated. Possibilities are discussed for energy manage- 
ment in buildings, including improvement of heat storage through 
proper maintenance, the use of already existing equipment and sys- 
tems (including plumbing), and the use of waste water. Sample 
worksheets for systems evaluation and a glossary of terms are in- 
cluded. 16 figs., 2 tabs. 


26156 (NBRPC—AS/81/10) Development of a heat stor- 
age system for domestic using a fused salt hydrate 
as a storage medium. Final report. Abbott, D.; Fraser, T. 
(New Brunswick Research and Productivity Council, Fred- 
ericton (Canada)). 15 Apr 1980. 49p. (MICROLOG—80- 
4662). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0GI. 
$0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

This work was initiated because of the importafice of devel- 
oping compact heat storage systems using phase change materials 
(PCM’s) with high heats of fusion for domestic installation. The in- 
novation investigated in this project was that the PCM would be 
housed in the interstices of a porous ceramic to avoid the problems 
of instability caused by separation which are usually dealt with by 
the inclusion of thixotropic additives. Placing PCM’s in small voids 
offers the attraction of an alternative system of heat storage. "Heat 
bricks” could be inexpensively produced and could be easily in- 
stalled. The phase change materials investigated were the hydrated 
sulphate, phosphate, carbonate and thiosylphate of sodium. Tests 
showed that sodium sulphate decahydrate with 5 per cent sodium 
borate decahydrate was an excellent PCM because it was chemical- 
ly compatible with a ceramic and because it exhibited the required 
cooling characteristics - minimal supercooling and an extended 
period of heat release during fusion or crystallization of the salt. 
Testing of many encapsulating materials such as cements, glazes, 
chemical sealants, metals and plastics showed that some formula- 
tions of epoxy resin and urethane would probably be successful. 5 
refs. 


2509 Batteries 
REFER ALSO TO CITATION(S) 26273 


26157 Sulfonated polysulfone battery membrane for use 
in corrosive environments. Arnold, C. Jr.; Assink, R. (to 
Dept. of Energy, Washington, DC). US Patent 4,714,663. 22 
Dec 1987. Filed date 14 Oct 1986. vp. Patent and Trade- 
mark Office, Box 9, Washington, DC 20232. 

In a device for the production of electrical energy by elec- 
trochemical methods, which device contains an electrolyte and a 
membrane separating two electrolyte solutions, this patent describes 
the improvement wherein the membrane is an oxidative resistant, 
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conductive, ion-selective membrane comprising a catenated aromat- 
ic polymer having an absence of tertiary hydrogens. 


29 ENERGY PLANNING AND POLICY 


REFER ALSO TO CITATION(S) 26143 
2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 26189 


26158 os Energy demand in the manu- 
facturing sector: An econometric analysis. (McDermott Asso- 
ciates, Auckland (New Zealand)). Aug 1987. 34p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88900354/JAW. 

Outside of the basic metals group, the bulk of energy con- 
sumed in New Zealand manufacturing is used for heating. There 
are few process engineering restrictions on the manufacturer's 
choice among oil-, coal-, electric- and gas-fired equipment to raise 
heat, and this technical flexibility has facilitated major shifts in the 
composition of energy consumption during the past two decades. 
The current mix of fuels is fairly even in comparison with both the 
residential sector, where electricity accounts for three-quarters of 
total energy demand, and with the transport sector, where petrole- 
um products still have a near-monopoly. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 25819, 25820, 25825, 25876, 26169, 26170, 
26171, 26172, 26173, 26174, 26175, 26180, 26193, 26195, 26196, 26197, 26199, 
26200, 26206, 26269 


26159 (BFR-R—48-1986) Research and development in 
conjunction with energy conservation alterations in school 
buildings. Johansson, G-.; mage L; Johansson, ta 
Moberg, R. (Statens Raad foer Byggnadsfo Stock- 
holm (Sweden)). 1986. 118p. (In Swedish). NTIS (US Sales 
Only), PC A06. Order Number DE88752517/JAW. 

The object of this project is to elucidate changes in comfort 
and the technical/economic consequences due to a conventional 
energy conservation alteration scheme in four different school 
buildings. The schools which are situated in different municipalities 
have been selected so that stucturally they can be said to represent 
different categories. The project has shown, inter alia, that - the 
cost of implementing various measures was on the whole in good 
agreement with that estimated apart from blockage of windows. It 
is found that estimation of the cost of this is difficult since at the 
time of inspection the choice of material is not known. - The esti- 
mated savings have not been fully realized. On average, 75 percent 
of the savings aimed at have been made up to March 1985. - In all 
cases, the measured comfort has improved. - The subjective percep- 
tion of comfort has, on average, improved. - According to ques- 
tionnaire surveys, 85 percent of the school staffs state that the 
measures including blockage of windows could be carried out with- 
out causing problems in school work. - Only 4 percent of the staff 
consider that the reduced window area has changed the class room 
for the worse. (authors). 


26160 (CICS—850-36/008) Northeast International Com- 
mittee on Energy. (Canadian ee Nat ne (in Encish 
Secretariat, Ottawa, Ontario). 15 Jun 1987. English 
and French). (MICROLOG—88-00266; COME-SN coer PCL 
Canadian Intergovernmental Conference Secretariat, 
Box 488, Station A, Ottawa, Ont., Canada Kin 8V5; SN/C: 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

From 15. annual conference of the New England governors 
and the eastern Canadian premiers; Halifax, Canada (14 Jun 1987). 

This report outlines the year’s activities of the binational 
committee established by the Conference of New England Gover- 
nors and eastern Canadian Premiers. These activities include explo- 
ration of key issues affecting energy policy, trade, environmental 
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effects, legislation, planning, conservation, resources, and any other 
energy-related matter that is common to the New England States 
and eastern Canada. 


26161 (CICS—850-36/019) Conference of New England 
Governors and Eastern Canadian Premiers: fourteen year 
overview of discussions. (Canadian Intergovernmental Con- 
ference Secretariat, Ottawa, Ontario). 1987, (In English 
and French). (MICROLOG—88-00270; CONE-6706285-). 
Canadian Intergovernmental Conference Secretariat, P.O. 
Box 488, Station A, Ottawa, Ont., Canada Kin 8V5; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA CGI; 
$10 CAN. 

From 15. annual conference of the New England governors 
and the eastern Canadian premiers; Halifax, Canada (14 Jun 1987). 

This report is intended to provide an overview of the discus- 
sions and actions of the past fourteen Conferences of the New Eng- 
land Governors and Eastern Canadian Premiers. Because no formal 
minutes were taken of the first five Conferences, there may be 
omissions of details and specifics which are unavoidable. The sub- 
ject issues of this overview document were discussed at both the 
public proceedings and private meetings, and are presented in out- 
line form only. Topics included energy sources, policies, resource 
development, environmental effects, conservation, and financing, 
and other related matters of interest to both New England and east- 
ern Canada, such as transportation and fisheries. 


26162 (CONF-8703247—1) ——- 


- by the 
state or by the 


management 
. (Energieforum Schweiz, 


market?. Raez, W. 
Bern (Switzerland)). 1987. 8p. (In German). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88770118/JAW. 
From Session meeting of energy forum Switzerland; Bern, 
Switzerland (19 Mar 1987). 
General 


discussion of energy policy, including the role of 
the market and the state. 


26163 (OME—870130/3) Energy security for Canada. 
Competitive energy pricing. (Ontario Ministry of Energy, 
Toronto (Canada)). Jan 1987. 16p. (MICROLOG—#88- 
00104). Ontario Ministry of Energy, Communications Serv- 
ices Group, 62 Wellesley St., West, Main Floor, Toronto, 
Ont., Canada M7A 2B7; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This paper addresses an important aspect of Canada’s policy 
for managing its energy situation. It focuses on the pricing system 
that applies to crude oil, petroleum products, and natural gas: the 
fuels which have the greatest bearing on the markets for consumer 
forms of energy. It reviews the current approach to pricing, identi- 
fies areas of concern and proposes principles and policies for ensur- 
ing the benefits which competitive pricing can provide. 4 figs., 3 
tabs. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 25725, 25794, 25876, 25879, 26708, 26709, 
26710, 26711, 26712 


26164 (ACS—8304) Energy consumption and carbon di- 
oxide emission trends in Canada. A study. (Acres Consulting 

gara Falls, Ontario (Canada)). Apr 1983 
40p. (CE—01006). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; par 34CAN per page, $3. 40 CAN minimum. 

The emission of carbon dioxide (CO/sub 2/) in the atmos- 
phere is being mentioned as a potential cause of climatic changes. 
This report reviews Canada’s contributions to the emissions of CO/ 
sub 2/ from fossil fuel combustion, and compares, those with the 
United States, other OECD countries, and the rest of the world. 
The analysis covers as much of the post-war period as possible and 
lists emissions by source and by end uses. Biomass (wood, 
etc) was excluded because of the CO/sub 2/ recycling nature of 
this fuel. For Canada the statistics are presented for the country as 
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a whole and for five regions. The end uses are broken down into 
transportation, residential and farm, commercial, industrial, electric- 
ity, and projections for 1990 and 2000 were prepared on the basis 
of scenarios provided by Energy, Mines and Resources Canada 
(National Energy Program - Update 1982). The report starts with a 
description of conclusions, showing key comparisons for key years. 
The second section of the main report provides all relevant infor- 
mation in the form of tables, charts and graphs without further ex- 
planatory notes. An appendix includes two calculations that were 
not part of the main analysis. The first is a high scenario option 
whereby nuclear power generation is replaced by coal-fired genera- 
tion. The second calculation compares carbon emissions from non- 
energy sources. 31 refs., 5 figs., 18 tabs. 


26165 (IIUG/dp—86-7) Chernobyl: The aftermath. Re- 
flections on environmental science and after the nucle- 
ar accident in Chernobyl. Gillwald, K. (Wissenschaftszen- 
trum Berlin fuer Sozialforschung gGmbH (WZB) (Germa- 
ny, F.R.). Internationales Inst. fuer Umwelt und Gesell- 
schaft). 1986, 22p. (In German). NTIS (US Sales Only), PC 
A03/MF AO01. Order Number DE88752472/JAW. 

The nuclear accident in Chernobyl prompted vehement and 
sometimes controversial public and political reaction in the Federal 
Republic of Germany, as it did elsewhere. What remained after the 
initial concern subsided? We at the ITUG feel obligated to make a 
contribution to the preservation and the improvement of our envi- 
ronmental quality, both in basic and specialized research aimed at 
environmental problems. It is time to take stock of the findings of 
our own work; we must access the feedback to and implementation 
of this research; the candidness and integrity of the scientific-eco- 
nomic-political community; superfluous knowledge or information 
gaps; structural obstacles and possible alternatives. This paper pre- 
sents, in condensed form, the results of the ‘post-Chernobyl’ discus- 
sions at the ITUG, based on our work in various projects. 


26166 (OH—870226) Presentation by Ontario Hydro to 
the Select Committee on the Environment. (Ontario Hydro, 
Tiverton (Canada). Douglas Point Generating Station). 
1987. 14p. Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN. 

This paper documents the testimony presented to the Select 
Committee on March 11, 1987 regarding the acid rain problem. 
The position of Ontario Hydro is explained including the 37% re- 
duction of emissions over the last two years as well as increasing 
electricity supplies yet controlling rate increases. A forecast of On- 
tario Hydro’s future position is briefly discussed. 


2904 Natural Resources 
REFER ALSO TO CITATION(S) 26206, 26695 


26167 (NEDOJ-PB—8007) Survey of public acceptance 
on utilization of new energies. (Mitsubishi Research Inst., 
Inc., Tokyo (Japan)). Sep 1981. 332p. (In Japanese). NTIS 
1 aaa Only), PC Al5. Order Number DE88751815/ 

In July, 1981, a survey was conducted to analyze the atti- 
tude structure of the people concerned on the introduction of new 
energies as solar energy utilization and geothermal development, 
and to examine the strategy to enhance the public acceptance of 
new energies. For the consumers, the emphasis is high in such 
points as economy, stable supply, amount of supply, and reliability. 
People at local site care more on the safety and environment, finan- 
cial merit, and the local welfare and development. General attitude 
of housewives, students, and salaried people, are subject to the ex- 
ternal conditions and affected by other group of people showing 
rather mixed and unclear evaluation. It was found that the center of 
the opinion forming is occupied by the mass communication circle 
and the intellectuals and the professionals. Therefore, the most im- 
portant point in the attempt of enhancing the public acceptance, is 
to enhance the evaluation by these circles of people. (80 figs, 29 
tabs) 
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26168 National forests and public lands of Nevada En- 
hancement Act of 1987 and the Nevada-Florida Land Ex- 
change ——— Act of 1987. Hearing before the Sub- 
committee on Public Lands, National Parks and Forests of 
the Committee on Energy and Natural Resources, United 
States Senate, One Hundredth First Session on S, 
59, S. 854, June 30, 1987. Washington, DC; Government 
Printing Office (1987). 314p. 

Each of these measures is cosponsored by the two Nevada 
Senators, Senators Hecht and Reid, and there were companion 
measures pending in the House. A version of S. 59 - the so-called 
Nevada Interchange bill - passed the House last year. Primarily be- 
cause of a dispute over language regarding federal reserved water 
rights, that measure did not pass the Senate. The Aerojet land ex- 
change embodied in S. 854 proved to be fairly controversial. While 
the exchange is supported by the entire Nevada congressional dele- 
gation as well as the Governor, a number of conservation groups 
presented testimony in opposition to this proposed exchange. Texts 
of both bills are first included, followed by 26 statements of various 
recreation and conservation officials as well as local, state, and fed- 
eral government official. 


2905 aasr sts Ve Ome Demonstration, And 
ion 


REFER ALSO TO CITATION(S) 25934, 25948, 25949, 25950, 25952, 25955, 
25973, 25975, 25977, 25994, 25999, 26000, 26011, 26284, 26574 


26169 (DOE/ER/51063—T1, pp 4-21) Role of foreign 

nationals in US scientific and engineering. Gould, S.B. 1987. 

patty PC Al2/MF AOl. Order Number DE88005355/ 
AW. 

In Balancing the national interest: US national security 
export controls and global economic competition. 

Various channels through which foreign nationals contribute 
to the US R & D infrastructure are examined, as well as some of 
the constraints on transfer of certain categories of technical data to 
foreign nationals. As of 1982, foreign-born individuals accounted 
for about 17% of the employed scientists and engineers in the US. 
Most of these are naturalized US citizens, only about 3.5% not 
being citizens. On average, one of three Nobel prizes awarded to 
American has been won by a foreign-born scientists. The analysis 
also considers whether existing national security export controls 
represent an unwarranted barrier to employment of foreign nation- 
als in high-technology sectors in the US. 


26170 (DOE/ER/51063—T1, pp 22-59) Corporate com- 
pliance with the national security controls of the Export Ad- 
ministration Regulations. Becker, S.E.; Luks, H.P. 1987. 
NTIS, PC Al2/MF AOl. Order Number DE88005355/ 
JAW. 

In Balancing the national interest: US national security 
export controls and global economic competition. 

This paper reviews the activities of companies that desire to 
remain in legal compliance with the national security provisions of 
the Export Administration Regulations (EAR). First, the structure 
and general requirements of EAR are summarized, including the 
severe sanctions that may be imposed by the US government for 
violations. Then, specific EAR elements are analyzed, in order, 
with which a company must deal as it undertakes an export transac- 
tion and later develops an international marketing and sales pro- 
gram. Sections are devoted to: (1) classification of commodities, 
which includes applying for a validated license and making the 
export shipment; (2) monitoring regulatory changes; (3) the distri- 
bution license; (4) exports of technology; and (5) re-export EAR 
applies also to reexports from the original country of destination to 
third countries. 


26171 (DOE/ER/51063—T1, pp 60-86) High-technology 
product life cycles, export controls, and international mar- 
kets. Ferguson, C.H. (Massachusetts Institute of Technolo- 
gy, Cambridge (USA)). 1987. NTIS, PC Al2/MF AO1. 
Order Number DE88005355/JAW. 

In Balancing the national interest: US national security 
export controls and global economic competition. 
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This report explores two issues arising from relationships be- 
tween export controls and the life cycles of dual use, high-technol- 
ogy products, and particularly differences between the commercial 
and military components of these life cycles. The first issue is that 
commercial trade could lead to military technology leakage, and to 
relative advances in Soviet military capabilities, in instances in 
which widely marketed US civilian technology leads military appli- 
cations. The second, conversely, is that US export controls based 
on military product cycles might reduce significantly the ability of 
US firms to compete in international markets. Although the avail- 
able data base is limited, the author concludes that both problems 
are significant. Commercial high-technology trade sometimes may 
increase leakage risks while current export control policies some- 
times damage US competitiveness - and in some instances do so 
without producing national security benefits. 


26172 (DOE/ER/51063—T1, pp 87-135) US national 
security export controls: legislative and regulatory proposals. 
Luks, H.P. 1987. NTIS, PC Al2/MF A0Ol. Order Number 
DE88005355/JAW. 

In Balancing the national interest: US national security 
export controls and global economic competition. 

The purpose of this report is twofold: (1) to review briefly 
the evolution of US national security export controls, and (2) to 
evaluate legislative and regulatory proposals wither to expand or 
contract the scope of these controls. The proposals reviewed fall 
generally into three categories: (1) proposals to remove controls 
from specific categories of goods and technologies to certain desti- 
nations or in specifically defined circumstances; (2) proposals to 
reduce the Commodity Control List (CCL) [i.e., the US control 
list] and the militarily critical technologies list (MCTL); and (3) or- 
ganizational proposals to improve the administration of existing 
controls. The particular proposals reviewed in this report are strate- 
gies that, on the basis of previous consideration by Congress and 
the Departments of Commerce and Defense, are intended to reform 
US export controls. 


26173 (DOE/ER/51063—T1, Pe 136-152) National se- 
curity controls and transborder flows of technical data. 
Walsh, C.P. 1987. NTIS, PC A12/MF A0O1. Order Number 
DE88005355/JAW. 

In Balancing the national interest: Us national security 
export controls and global economic competition. 

This study examines the problems of regulating transborder 
technical data flows and to that end reviews in detail the laws, reg- 
ulations, interpretations, and perceptions that constitute the US na- 
tional security export-control system, as well as the impact of these 
various components of the system. Specifically, attention is focused 
national-security controls on technical information/technical data, 
with tangible items being discussed only in cases, in which they are 
inextricably entwined with technical data. Throughout the paper 
the very high-speed integrated-circuit (VHSIC) program of DOD 
is used as a paradigm. The VHSIC program is designed to increase 
the US lead in integrated-circuit technology by development state- 
of-the-art military microcircuits. 


26174 (DOE/ER/51063—T1, pp 153-205) Technology 
relations: the critical 


transfer and Sino-US issues. Simon, 
D.F. (Massachusetts Institute of Technology, Cambridge 
(USA)). 1987. NTIS, PC A1l2/MF A0Ol. Order Number 
DE88005355/JAW. 

In Balancing the national interest: US national security 
export controls and global economic competition. 

Economic and technological problems encountered by the 
Chinese in their drive for modernization are analyzed. Also consid- 
ered is the advisability of further changes in US national security 
export controls vis-a-vis China in view of the substantial political 
uncertainties still facing that country. The evolving role of technol- 
ogy transfer in Sino-US relations must face four fundamental ques- 
tions: (1) China’s technology acquisition, priorities and strategies; 
(2) principal acquisition mechanisms being used by China to secure 
foreign technology; (3) China's capacity to assimilate foreign tech- 
nology, specifying the implications; and (4) China’s intentions and 
long-range political objectives in order to assess the risks and trade- 
offs associated with various levels and quantities of technology 
transfer. 
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26175 (DOE/ER/51063—T1, pp 206-248) Study of for- 
eign export-control systems. Root, W.A.; Spielmann, S.B.; 
Kaden, F.A. 1987. NTIS, PC Al2/MF A011. Order Number 
DE88005355/JAW. 

In Balancing the national interest: US national security 
export controls and global economic competition. 

This study provides an overview and comparison of the na- 
tional security technology transfer controls of seven countries: 
Canada, the United Kingdom, France, the Federal Republic of 
Germany (West Germany), Japan, Austria, and the Republic of 
Korea. The following are addressed for each country: (1) authority, 
(2) objectives, (3) organization, (4) coverage, (5) licensing, (6) assur- 
ances against reexport, (7) enforcement, and (8) reaction to US ex- 
traterritorial controls. This information is followed by comparisons 
of key elements. Material for this paper was drawn from laws and 
regulations of the particular countries, interviews with government 
officials and business executives, and research previously conducted 
by others. The study concludes with a comparison of key elements 
of the systems and suggestions concerning the implications they 
hold for security export-control policy. 54 references. 


26176 (EC/CPG—8709) Environment Canada Energy 
Research and Development Programme 1985-1986 annual 
report. Richardson, W.S.; Lister, J. (Environment Canada, 
Ottawa, Ontario. Corporate Planning Group). Sep 1987. 
157p. (MICROLOG—87-06278). Environment Canada, 
Publications Section, Terrasses de la Chaudiere, Ottawa, 
Ont., Canada KIA 0H3; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report provides a detailed overview of Environment 
Canada’s Energy Research and Development Programme. A com- 
prehensive summary is provided for each Service's resources, in- 
cluding annual reports for individual projects. The resources dis- 
cussed include those provided by the Panel on Energy R&D 
(PERD), Envirnoment Canada support and others. About 65% of 
the PERD resources continue to provide a significant portion of 
the Department's total resources for R&D. These resources there- 
fore play a major role in priority areas of acid rain, toxic chemicals, 
climate change (ie. CO2 Advisor), and and human health and safty 
while at the same time providing significant benefits to environmen- 
tally-sound energy development across Canada. The priority areas 
for federal energy R&D resources include: alternatives to gasoline 
(New Liquid Fuels), new energy sources (Fusion, Renewables), and 
new technologies and processes for oil production (Western Basin, 
Canada Lands). 5 figs., 6 tabs. 


(ETSU-R—43) Background papers relevant to the 
1986 appraisal of UK energy research, development and dem- 
onstration. (Energy Technology Support Unit, Harwell 
(UK)). 1987. vp. Energy Technology Support Unit, Harwell 
(United Kingdom). Chief Scientist's Group. 

This report provides a characterisation of each of the main 
technologies which were included in the 1986 Energy Appraisal, 
including: 1) extraction technologies, 2) electricity production tech- 
nologies, 3) energy supply technologies, 4) energy conversion tech- 
nologies, 5) energy utilisation technologies. It contains detailed 
modules which provide for each technology a brief technical de- 
scription and a review of the current status of RD & D pro- 
grammes primarily in the UK but with some coverage of major 
overseas effort. 


26178 (NEDOJ-PB—8005) Research on the present 
see for new energy devel: t. (Nomura Research 

Inst., Kanagawa (Japan)). Sep 1981. 321p. (In Japanese). 
NTIS (US Sales Only), PC Ai4. Order Number 
DE88751813/JAW. 

In the 1980s to 1990s, energy diversification will become a 
very important subject for the stable supply of energy. A research 
was carried out on new energy development by Japanese compa- 
nies. The following is an outline of the results. I. The number of 
companies taking part in new energy development is about 540. 
These companies are classified as follows. 1. Development of coal 
resources: about 35 companies 2. Direct coal utilization technique 
and machnery: about 65 companies 3. Coal gasification and lique- 
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faction: 4 groups of Mitsui, Mitsubishi, and others. 4. Solar system: 
about 200 companies 5. Solar power generation: about 30 compa- 
nies 6. Geothermal energy: about 60 companies. Many companies 
work also for other energy. II. Emphasis is placed on the following 
points in new energy development. 1. Development of coal re- 
sources and direct use of coal 2. Coal gasification 3. Solar power 
generation III. The following are subjects on the development of 
new energy. Technical development at low cost, understanding of 
the future needs for technology and equipment, and accumulation 
of developed techniques and know-how. (60 tabs) 


26179 (SEMR—8703) Saskatchewan Energy and Mines. 
Annual report, 1986-1987. (Saskatchewan Dept. of Energy 
and Mines, Regina (Canada)). Mar 1987. 32p. (MICRO- 
LOG—88-00037). Saskatchewan. Saskatchewan Energy and 
Mines, 1914 Hamilton St., Regina, Sask., Canada S4P 4V4; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0GI1; 
$10 CAN. 

This report summarizes the activities and policies of the Sas- 
katchewan Energy and Mines and its divisions of Finance and Ad- 
ministration (including special research programs), Geology and 
Mines, and Petroleum and Natural Gas. Production and financial 
statistics are included where applicable, and publications of the par- 
ticular sections, if any, are listed. 18 figs., 3 tabs. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 25874, 25876, 25878, 25879, 25880, 25891, 
26165, 26711, 26712, 27368 


26180 (DOE/NE—0082) Summary of expenditures of re- 
bates from the DOE low-level radioactive waste surcharge 
escrow account for calendar year 1986. (USDOE Assistant 
Secretary for Nuclear Energy, Washington, DC). Jun 1987. 
2ip. NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE88006894/JAW. 

Report to segue in response to Public Law 99-240. 

The Low-Level Radioactive Waste Policy Amendments Act 
of 1985, Public Law 99-240, requires the Department of Energy 
(DOE) to manage an escrow account creatd by collection of 25% 
of the non-penalty surcharge fees paid by the generators in non- 
sited regions and nonmember states to sited states for disposal of 
low-level radioactive waste. For the milestone period ending June 
30, 1986, a total of $921,807.84, representing surcharge fees collect- 
ed and interest earned, was in escrow during 1986 for rebate to the 
nonmember states, non-sited compact regions, and sited states. As 
of December 31, 1986, $802,194.54 had been rebated from the 
Escrow Account with an additional $118,517.62 scheduled for 
rebate in early 1987. The remaining rebate to be disbursed under 
this milestone is $1,095.68 for the state of Delaware. At the request 
of the state of Delaware, this rebate amount is being held in the 
Escrow Account until the state provides specific instructions for its 
disbursement. Individual rebate expenditure reports were submitted 
to DOE by all the non-sited compact regions and nonmember states 
that received rebates in 1986. Only $14.00 of these rebates were ex- 
pended in 1986. DOE reviewed all of these reports and concluded 
that the single expenditure complies with the expenditure limita- 
tions stated in the Act. 


26181 (INIS-mf—11636, pp 145-153) Chernobyl and the 
consequences for the Federal Republic of Germany. Dallibor, 
K. 1987. (In German). NTIS (US Sales Only), PC A12/MF 
oo Order Number DE88752478/JAW. (CONF-8609335— 


From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

The lecture reproduces the scenario which existed after the 
Chernobyl accident in the Federal Republic of Germany regarding 
the formation of consciousness and opinions. The unscientific dis- 
cussions in various associations, groups and parties are traced back 
to the fact that some scientists have ventured on the slippery course 
of making announcements with apparent certainty on the subject of 
Chernobyl. Pseudo-competence and politically motivated ‘know-all’ 
attitudes at some of the Land authorities have led to total confu- 
sion. 
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26182 (NUREG—0750-Vo0l.26-No.5) Nuclear Regulatory 
Commission issuances, November 1987. (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Publications 
Services). 1987. 72p. NTIS, PC A04/MF A0Ol - GPO. 
Order Number T188900466/JAW. 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 


2907 Transport And Storage 

REFER ALSO TO CITATION(S) 25836 

2908 Waste Heat Utilization 

REFER ALSO TO CITATION(S) 26185, 26265, 26270 


26183 (AI—8702) Cogeneration potential in Ontario and 
barriers to its development. (Acres International Ltd. 
(Canada)). Feb 1987. vp. (MICROLOG—87-06192). Ontario 
Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, Ont., Canada 
M7A 2B7; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
KIA 0GI1; $10 CAN. 

A review of cogeneration technologies as well as their exist- 
ing and possible applications in Ontario was carried out. The results 
of that review indicate that there currently exists over 400 mW of 
cogeneration in Ontario and suggests that there is significant addi- 
tional cogeneration potential in the province. Estimated demand for 
high temperature heat in the industrial, institutional, commercial, 
and residential sectors is presented and related to the technically 
achievable electrical output from cogeneration schemes. In addi- 
tion, estimates were made by economic sector and subsector of the 
amount that could be available by 2000 (assuming a perfect market) 
and the amount likely to have been implemented. Using the base 
case energy price and economic growth projections published by 
the Ontario Ministry of Energy in 1985, the total economic poten- 
tial in Ontario exceeds 3,800 mW, but because of a variety of insti- 
tutional, financial, and information barriers, only 1,300 mW of this 
will be developed by 2000 unless existing barriers are removed or 
reduced. All of this likely additional development is in the industri- 
al sector. Estimates for the amount that might be economic were 
made for a number of scenarios with changing natural gas prices, 
electricity prices, and technology changes. 


2910 Conservation 


REFER ALSO TO CITATION(S) 26159, 26160, 26161, 26186, 26207, 26226, 
26235, 26240 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 25816, 26179, 26192, 26193, 26198, 26203, 
26204, 27368 


26184 (CONF-8610396—1) Energy scene today - and 
what about tomorrow. Leutwiler, F. (Energieforum Schweiz, 
Bern (Switzerland)). 1986. 18p. (In German and French). 
NTIS (US Sales Only), PC A03/MF AOI. Order Number 
DE88770117/JAW. 

From Session meeting of energy forum Switzerland; Bern, 
Switzerland (9 Oct :1986). 

The chances and limits of Swiss energy supply autarchy (in- 
cluding renewable energy sources) are outlined, as are the basic fea- 
tures of the Swiss energy policy for the future. 







3533 / ERA-13/11 


26185 (DOE/EIA—0202(88/1Q)) Short-term energy out- 
look: Quarterly projections, January 1988. (USDOE Energy 
meri Administration, W: . Office of 
ree and End Use). 3 Feb 1988. 54p. NTIS, PC 
A0Ol - GPO; 1; GPO Dep. Order Number 
DES8007151/JAW. 

The Energy Information Administration (EIA) quarterly 
forecasts of short-term energy supply, demand, and prices are re- 
vised in January, April, July, and October for publication in this 
report. An annual supplement analyzes previous forecast errors, 
compares recent projections by other forecasters, and analyzes in 
depth current topics in short-term energy analysis and forecasting. 
The principal users of the Outlook are managers and energy ana- 
lysts in private industry and government. The projections in this 
volume extend through the second quarter of 1989. The three pro- 
jections for petroleum supply and demand are based on. low, 
middle, and high crude oil price trajectories. The discussion and 
tables in this volume refer primarily to the middle, or base case, 
scenario and, unless otherwise noted, to the domestic situation. 
Other cases examining the sensitivity of total petroleum demand to 
varying assumptions about prices, weather, and economic activity 
are shown in Table 7 on page 43. Discussions of the world oil price 
refer to the cost of imported crude oil to US refiners. 


26186 (FEC—8302) 2025: soft energy futures for Canada. 
Vol. 1, national report. Brooks, D.B.; Robinson, J.B.; Torrie, 
R.D. (Friends of the Earth, Ottawa, Ontario (Canada)). Feb 
1983. 306p. (MICROLOG—84-0668; CE—01040). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

This study analyses the feasibility and implications of a par- 
ticular energy future for Canada; a future based primarily upon effi- 
ciency in energy use and renewable energy supplies rather than 
upon increased growth in energy demand and continued reliance 
upon non-renewable supplies. The study examines the technical fea- 
sibility of a renewable energy future, this economic viability, what 
it would look like, and what would need to be done in order to try 
for such a future. In particular, it was attempted to examine these 
points in the context of the assumption that no radical changes in 
lifestyles or values took place; in other words, primarily an eco- 
nomic fix analysis. The results of this study can be summarized as 
follows: under conditions of strong economic growth (an increase 
of more than 200% in Gross Domestic Product) and moderate pop- 
ulation growth (an increase of over 50%), it would be technically 
feasible and cost-effective to operate the Canadian economy in 2025 
with 12% less energy than it requires today, and, over the same 47 
year period, to shift from 16% reliance on renewable sources to 
77%. In addition, should the economy grow by 140% to 2025 (with 
the same population growth), and should the soft technologies drop 
slightly, it would be feasible and cost-effective to use 34% less 
energy in 2025 than in 1978, with 82% of that energy provided by 
renewable sources. A glossary is included. 


_ (NEDOJ-PB—8101) Survey on the review of the 

new energy supply. (Institute of Applied Energy, Tokyo 
(Japan)). Oct 1981. 404p. (In Japanese). NTIS (US Sales 
Only), PC A18. Order Number DESETS{SIC/JAW. 

In 1981, by contract with NEDO, a survey on the future 
supply of new energy in Japan was examined from the trend of the 
new energy development. The possible change of oil supply situa- 
tions was examined from both optimistic and pessimistic view- 
points. From the technical viewpoints, in roughly 10 years, indirect 
coal liquefaction and gasification, direct coal liquefaction technolo- 
gy, fuel oil production from oil shale and oil sand, photovoltaic 
power generation, methane gas production from biomass and the 
waste, and small scale wind and wave power utilization will reach 
the practical stages. As of the year 2000, the supply possibility of 
the new energies will be as follows (unit: ten thousand kl as petro- 
leum). Liquefied coal oil 650 - 6400, gasified coal product 40 - 360, 
non-conventional petroleum 90 - 3470, alcohol fuel 1280 - 3470, al- 
cohol fuel 1280 - 5280, solar heat 570 - 2460, natural regenerated 
energy 210 - 370, and total 3520 - 18,330. (137 figs, 137 tabs) 
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26188 (NEDOJ-PB—8103) Questionaire survey on the 
energy demand and supply positions at 2000. (Institute of Ap- 
plied Energy, Tokyo (Japan)). Mar 1982. 68p. (In Japanese). 
NTIS (US Sales Only), PC A04. Order Number 
DE88751818/JAW. 

A questionaire study on how the Japanese intelligent people 
consider on the energy situation in 2000 was conducted in 1982, re- 
ceiving answers from 280 people. Most of them estimated the Japa- 
nese economic growth as 3-4% per annum ; share of petroleum de- 
clines and coai, nuclear power, natural gas, geothermal, and new 
energies will grow, and hydraulics will be levelled. The growth 
was higher in nuclear, LNG, coal, new energy in this order. For an 
industrial structure, a tertiary processing industry and the industries 
related to the tertiary industry will grow more actively, according 
to the majority of answers. The more efficient utilization of heat 
will be more active and the large scale investment for energy- 
saving will grow; international oil situation will become tighter be- 
cause of the reservation of oil source and the optical anxiety in the 
oil producing countries and the demand increase in the developing 
countries. (30 figs, 21 tabs) 


2930 Policy, Legislation, And Regulation 


ALSO TO CITATION(S) 25758, 25879, 25949, 26011, 26032, 26160, 
26161, 26179, 26180, 26193, 26197, 26520, 26695 


26189 (INIS-mf—11636, pp 243-260) Energy policy pros- 
pects. Kausch, H.G. (International Energy Agency, 75 - 
Paris (France)). 1987. (In German). NTIS (US Sales Only), 
PC Al2/MF A0Ol. Order Number DE88752478/JAW. 
(CONF-8609335—). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

The energy policy prospects and basic problems are shown 
from the international point of view, where the present situation in 
international energy markets is taken into account. The long-term 
energy forecasts of the IEA confirm the increase in safety of supply 
due to diversification. The increase in the internal energy genera- 
tion of the IEA countries is estimated regarding the energy sources 
oil, natural gas, coal and nuclear energy. 


26190 (OEC—1987) Ontario Energy Corporation Annual 
Report 1986. (Ontario Energy Corp., Toronto (Canada)). 
[1987]. 14p. (MICROLOG—88-00425). Ontario Energy 
Corporation, 984 Bay St., Toronto, Ont., Canada M5G 1X6; 
$N/C; MF CANMET, /TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

This annual report for 1986 presents information on the ac- 
tivities of the Corporation in both the management of its current 
assets and the continuation of divestiture activities, begun in 1985 
and continued in 1986 by the appointment of a new Board of Di- 
rectors for the purpose and the termination of full-time staff in Sep- 
tember 1986. Sales of the Corporation’s conventional oil and gas 
properties and energy technology investments totalled $2.6 million 
by the end of 1986, with negotiations for the sale of the remaining 
properties under way. Subsequent to the end of the fiscal year, the 
Corporation sold or accepted offers to purchase its western Canadi- 
an petroleum interests in joint ventures with Triweb Resources Ltd. 
and Mannville Oil and Gas Ltd. for $11.0 million in cash. Negotia- 
tions were also underway for the cash sale of Onexco’s 2/3 interest 
in Trillium Exploration Corporation's frontier properties. Simulta- 
neously, negotiations were proceeding for the cash sale of some of 
the assets of Ontario Energy Ventures Ltd. In addition, the Corpo- 
ration completed its commitment to and teminated its participation 
in the Polar Gas Project. The Corporation reported a loss for 1986 
of $36.4 million largely because of write-downs and equity adjust- 
ments, compared to a loss of $93.6 million in 1985. The loss from 
operations was $0.8 million (compared to income of $1.6 million in 
1985) before write-down and equity adjustment. A financial state- 
ment is included in the report, as well as details on the operations 
of Onexco Oil and Gas Ltd., Ontario Energy Resources Ltd., 
Onexco Minerals Ltd. and Ontario Energy Ventures Ltd. 
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2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 25750, 25758, 25773, 25775, 25776, 25794, 
25812, 25813, 25815, 25816, 25817, 25819, 25820, 25821, 25822, 25824, 25825, 
25826, 25827, 25829, 25830, 25831, 25832, 25833, 25834, 25836, 25841, 26163, 
26179, 26185, 26190, 26190, 26708, 26709 


26191 (DOE/EIA—0035(87/11)) Monthly energy review, 
November 1987. (USDOE Energy Information Administra- 

tion, Washington, DC. Office Pasay Markets and End 
Use). 24 Feb 1988. 136p. NTIS, PC A07/MF A0O1 - GPO; 
1; GPO Dep. Order Number DE88006948/JA W. 

The United States produced 0.1% more energy during the 
first 11 months of 1987 than during the same period in 1986, and 
US consumption was up 2.3%. Net imports of all energy were 
12.4% higher, with net imports of petroleum up 7.3%, compared 
with levels during the first 11 months of 1986. Energy production 
during November 1987 totaled 5.4 quadrillion Btu, a 2.4-% increase 
compared with the level of production during November 1986. 
Coal production was up 12.6% while natural gas production de- 
creased 1.8%, and petroleum production dropped 0.4%. All other 
forms of energy production combined were down 5.3% from the 
level of production during November 1986. Energy consumption 
during November 1987 totaled 6.1 quadrillion Btu, 1.9% above the 
level of consumption during November 1986. Natural gas consump- 
tion increased 8.9%, coal consumption rose 3.6%, while petroleum 
consumption decreased 1.0%. Consumption of all other forms of 
energy combined decreased 3.6% compared with the level 1 year 
earlier. A summary article discusses foreign investment in US 
energy. 


26192 (NEDOJ-PB—8105) Survey on the trend of indus- 
try in relation with coal gas demand. (Japan Management 
Sees Inc., ola Sep 1° 1982. 190p. (In Japanese). NTIS 
(US Sales Only), PC A09. Order Number *DE88751817/ 
JAW. 


In the chemical industry, especially in the petrochemistry, 
expectation for coal gas is enhancing; in the short turn, to secure a 
flexibility in responce to the rapid rise of naphtha price; in medium 
and long term, to secure the resource of hydrocarbons. Concerning 
the C; chemistry (wherein the basic chemicals formerly dependent 
on naphtha are to be produced from the synthetic gas obtained by 
coal gasification), it has only low possibility because the respective 
product has its own conditions of catalysts, gas price, etc. In addi- 
tion, the C; chemistry which is scheduled to be commercialized in 
ten years is oxygen-containing compound and only a part of petro- 
fine-chemicals; even when the former gas chemicals are included, 
the scale is not enough; it will be only after the lower olefins are 
converted to C; chemistry when the raw material problems will 
come up to the front of a stage. This will happen only after the 
petroleum shortage or the remarkable rise of oil price are actually 
seen. (32 figs, 85 tabs, 58 refs) 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 25911 
2960 Electric Power 


REFER ALSO TO CITATION(S) 26019, 26032, 26033, 26039, 26048, 26166, 
26183, 26269, 26710 


26193 (APUB—E87100) Joint application by Alberta 
Power Limited and TransAlta Utilities Corporation [to adjust 
price or pricing formula]. Decision E87100. (Alberta Public 
Utilities Board, Edmonton (Canada)). 18 Dec 1987. 224p. 
Public Utilities Board for the Province of Alberta, 10055- 
sae: St., 11th Floor, Edmonton, Alta., Canada T5J 2Y2; 

Joint application by Alberta Power Ltd. (APL), TransAlta 
Utilities Corp. (TransAlta) and Edmonton Power (EP) for an order 
or orders adjusting the forecast prices for the sale of electric power 
to each consumer group for 1986. Evidence was presented on the 
issues related to the components of the total electric utility cost re- 
corded by each of the owners, the methods employed by the 
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owners in the functionalization of costs to upstream and down- 
stream, the classification and allocation of the upstream costs to 
demand and energy, and the determination of total demand and al- 
location of demand costs to the three consumer groups (the residen- 
tial consumer group, the large industrial consumer group, and the 
general service consumer group). Scheduled price adjustments for 
each consumer group by each company are set out. 


26194 (BNL—40644) Modeling international trades of 
electricity. Kroon, M.W. (Brookhaven National Lab., 
a NY (USA)). Sep 1987. Contract AC02-76CHO00016. 

p. NTIS, PC A03/MF A01; 1; GPO Dep. Order Number 
DEB8007012/TAW. 

This study was made to determine what model(s) would pro- 
vide DOE the capacity to examine the security implications of 
international trades of electricity. Assessing the following factors in 
electricity trades is the goal of the modeling effort: whether post- 
ponement of building programs in various countries presents a secu- 
rity risk, what level of reduced excess capacity would cause export- 
ing countries to cut back on exports, what alternative sources of 
imports exist, and whether there is a price risk in some trade rela- 
tionships. The task was begun by reviewing models that had been 
developed for different purposes but that might be used for address- 
ing these questions. This paper provides an overview of elements of 
the electrical industry that are key to modeling its performance and 
some models that are available for DOE purposes. 


26195 (HQ—1987/1) Electric power demand in Quebec: 
forecast 2006. (Hydro-Quebec, Montreal (Canada)). 1987. 
79p. (In French). (MICROLOG—88-00378; CE—01071). 
Hydro Quebec, 75 boul. Dorchester ouest, Montreal, P.Q., 
Canada H2Z 1A4; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

This report presents a view of electric power demand in 
Quebec with predictions based on possible scenarios. A reference 
scenario is established, based on the foreseen economic and energy 
situations and using a hypothesis of a general increase in utility 
rates with inflation, while taking into account the effect of commer- 
cial programs already in place. Alternates to this reference scenario, 
both pessimistic and optimistic, are proposed, including a scenario 
where a rate structure is imposed favoring off-peak usage. The vari- 
ous contexts in which electric power demand evolves are de- 
scribed, as well as the details of the evolution of the factors that 
effect power consumption in the residential, industrial, commercial, 
and transportation sectors. These factors include the availability 
and use of other energy sources, the economic environment, the de- 
velopment of housing stock, and changes in the overall industrial 
picture. 


26196 (HQ—1987/2) Hydro-Quebec. Financial profile. 
(Hydro-Quebec, Montreal (Canada)). 1987. 32p. (In 
French). (MICROLOG—88-00396). Hydro Quebec, 75 
boul. Dorchester ouest, Montreal, P.Q., Canada H2Z 1A4; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G]; 
$10 CAN. 

This report presents a profile of the recent financial perform- 
ance of Hydro-Quebec and short term prospects to 1989. Forecasts 
are based on rate price increases of about 5% per year as given in 
the current development plan. Data are presented in tabular and 
graphic form and cover key figures for 1977-1986, sales revenues 
(both within Quebec and for export), power generation capacity, 
investments, expenses, debt, and rate increases as well as normal 
balance-sheet data. Electric power costs are compared between 
Quebec and other places in Canada, USA, Europe, and Japan, and 
a table is used to compare basic data on public electric utilities 
across Canada. 20 figs., 6 tabs. 


26197 (OEB—HR16) Report of the Board in the matter 
of a Reference respecting Ontario Hydro. 2 Vol. (National 
Energy Board, Ottawa, Ontario (Canada))..15 Sep 1987. 
533p. (CE—01076). Ontario Energy Board, 14 Carlton St., 
9th Floor, Toronto, Ont., Canada MS5B 1J2; $N/C. 
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Ontario Hydro proposed to change its bulk power rates ef- 
fective Jan. 1, 1988. The Energy Board reviewed the proposal by 
evaluating the economic, technological and supply factors underly- 
ing Hydro’s proposal. Public hearings were held, and a series of 
recommendations made. The scope of the Board's evaluations ad- 
dress the economic environment in which Hydro operates, Hydro’s 
sales forecasts, marketing parallel generation, fuel and fuel-related 
matters, operations, maintenance and administration, depreciation 
and decommissioning, capital program and borrowing, net income, 
accounting policy, cost allocation, rate design, and legal aspects. 


26198 (OH—662SP) 1987 Bulk electricity system trans- 
mission report. (Ontario Hydro, Toronto (Canada)). 1 May 
1987. vp. rMICROLOG—0. Ontario Hydro Research Di- 
vision, Editorial Section, 800 Kipling Ave., Toronto, Ont., 

Canada M8Z 5S4; $10.00 CAN. 

This Planning Report presents possible plans for the Bulk 
Electricity Transmission System as foreseen for the period up to 
the year 2000. Some of the new transmission facilities beyond 2000 
which are load growth dependent have been included in this 
report. The data used in its preparaton are based on the 1986 Long- 
Term Load Forecast and the 1987 Bulk Electricity System 
Demand/Supply Report. Effects of load forecast uncertainty are 
discussed in appropriate sections. Future work described in the 
report includes uprating and adding bulk transmission system facili- 
ties, including the provision of reactive facilities for control of 
system voltages. The report does not cover 115 kV facilities, trans- 
former stations stepping down from 230 kV to subtransmission or 
distribution voltages and associated short line taps. This report also 
outlines the current status of the major transmission plans and solu- 
tions planned or being considered to remove existing and foreseen 
transmission limitations in Hydro’s bulk transmission system. Some 
technical concerns and key issues are also discussed. 


26199 (OH—8704) Ontario Hydro. Annual report, 1986. 
(Ontario Hydro, Toronto (Canada)). Apr 1987. 49p. (in 
French). (MICROLOG—88-00205). Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $N/C; MF C T/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report provides a history and description of the current 
electric power generation, transmission and distribution system of 
Ontario Hydro, its role in the provincial economy, and its programs 
in environmental control, international cooperation, development of 
resources and services, rate structure, public safety, and personnel 
management. Statistical data are presented, where applicable, in 
graphic form. The most significant section of the report is devoted 
to financial information, with important points summarized. Data 
on production, assets, and liabilities are given in both graphic and 
tabular form. 26 figs., 18 tabs. 


26200 (OH—EHR-1-86) Final argument on regulation of 
electricity exports. (Ontario Hydro, Tiverton (Canada). 
Douglas Point Generating Station). Jan 1987. vp. Ontario 
Hydro Research Division, Editorial Section, 800 Kipling 
Ave., Toronto, Ont., Canada M8Z 5S4; $10.00 CAN. 

Ontario Hydro addresses the request of the National Energy 
Board review that parties comment on the broader question of the 
need for federal regulation in electricity exports and the objectives 
which underlie the view expressed. Electricity exports benefit Ca- 
nadian sellers and U.S. purchasers as well the Canadian economy in 
general. There is a clear consensus that these benefits exist and 
should be realized, but the evidence indicates that there is no con- 
sensus on how the benefits can best be distributed within Canada. 
The divergent views expressed by interested parties from across 
Canada clearly demonstrate the complexity associated with deter- 
mining the overall Canadian interest and that there is a need for a 
balancing of these interests by a federal body. The regulation of 
electricity exports is clearly a matter of international commerce and 
Ontario Hydro submitted that the Constitution Act deems the prov- 
ince incompetent to regulate the export of electricity from Canada. 
Ontario Hydro submitted that a federal body is required in the reg- 
ulation of electricity exports to protect the broader Canadian inter- 
est. 
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26201 (OH/DSD—87) Lines apprentice training manual. 
(Ontario Hydro, Toronto (Canada). Distribution Systems 
Div.). 1987. 342p. Ontario Hydro Research Division, Edito- 
rial Section, 800 Kipling Ave., Toronto, Ont., Canada M8Z 
5S4; $10.00 CAN. 

This manual outlines areas of information necessary in the 
training instruction of apprentice linemen. Included are descriptions 
of pre course learning, central and field learning, and two sessions 
of field assignments. 


26202 (OH/MOD—87) Commercial electric energy 
manual, 2 Vol. (Ontario Hydro, Toronto (Canada). Market- 
ing Operations Div.). 1987. vp. CANMET/TID, Boney 
Mines and Resources Canada, 555 Booth St., Ottawa, On 
Canada K1A 0G1; $0.34 CAN per page, $3.40 CAN our 
mum. 

Ontario Hydro’s prime objective is to supply the people of 
Ontario with electricity at the lowest feasible cost consistent with 
high safety and quality of service standards. Their main activity is 
wholesaling electric power to municipal utilities in urban areas, 
who in turn retail it to customers in their service areas. It is with 
these goals in mind that the Energy Manual was produced. This 
manual has been compiled from the very latest information avail- 
able on the uses of electricity in modern buildings. It has references 
on how to accommodate a building with specific equipment, such 
as heat pumps, domestic hot water, ventilation and air-conditioning. 
It also contains useful information about controls, insulation, and 
lighting. The Energy Manual summarizes successful designs using 
the all-electric concept, along with complete operating statistics 
pertinent to eight commercial markets. 


26203 (OH/SPD—661SP) 1987 Bulk electricity system 
demand/supply report, 1987 to 2006. (Ontario Hydro, Toron- 
to (Canada). Systems Planning Div.). 1987. 63p. Ontario 


Hydro Research Division, Editorial Section, 800 Kipling 
Ave., Toronto, Ont., Canada M8Z 5S4; $10.00 CAN. 

The 1987 BES Demand/Supply Report is based upon the 
1986 Load Forecast which provides both basic and primary de- 
mands and illustrates Ontario Hydro’s commitment to demand man- 
agement programs. The report includes more ailowance for 
demand management. The forecast primary demand is expected to 
be reduced below the basic forecast by about 1300 MW due to stra- 
tegic or Ontario Hydro induced efficiency improvements and 1165 
MW of load shifting induced by customer response to time of use 
rates. The primary demand is reduced further by 757 MW of inter- 
ruptible loads to arrive at the Planning Firm Load level. By the 
year 2000, the report assumes an estimated 330 MW of non-utility 
generation from small hydro, municipal waste burning and congen- 
eration. There is a significant degree of uncertainty in the amount 
and timing of some of the uncommitted demand/supply options 
identified in the report, as well as further new commitments. In 
view of the uncertainties, it is important to continue development 
and seek agreement to a demand/supply planning strategy. 


26204 (OH/SPD—8705) 1987 Power resources report, 
historical and predicted, (Ontario Hydro, Toronto (Canada). 
Systems Planning Div.). May 1987. vp. CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada KIA OGI1; $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 

This Report is a summary of all generation resources, in- 
stalled and committed to be installed, on Ontario Hydro’s Bulk 
Electricity System (BES). It is a consistent set of information to be 
used for various studies and references and is based on the most up- 
to-date data available at the time of preparation. A summary of re- 
sources installed and authorized are tabulated. 


26205 (PAI—8710) The private power option for Canada. 
(Passmore Associates International, Ottawa, Ontario 
(Canad)). Oct 1987. 20p. (CE—01081). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per page, 
$3.40 minimum. 

This paper examines cost-effective options for electric power 
in Canada from sources other than public utilities. A closer exami- 
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nation reveals that numerous enterpreneurs are waiting for appro- 
priate government policy direction so they can make capital invest- 
ments in private energy projects. Policy makers, however, seem un- 
familiar with the extent of the opportunity and the degree to which 
private sector power generation can benefit electric utilities and 
ratepayers. In addition, the price utilities are prepared to pay pri- 
vate power producers for their electricity has meant that only the 
boldest of enterpreneurs have entered the electrical generation busi- 
ness. Through their efficient, economic approach, these producers 
have illustrated the possiblities that exist for reliable, cost-effective 
power. The information presented is based on observations of pri- 
vate power production, both in Canada and in other countries, and 
on an amalgamation of data from publicly available utility annual 
reports, government documents and other resource material. It is 
believed that the preliminary results speak the need for a thorough 
appraisal of Canada’s electricity generation planning and for an 
open process in the selection of the best generation options. How- 
ever, this will never be achieved as long as Canada’s electric utili- 
ties continue to act as gatekeepers determining the amount of pri- 
vate development that may proceed. 31 refs., 12 figs., 3 tabs., 8 
illus. 


2980 Consumption And Utilization 
REFER ALSO TO CITATION(S) 25773, 26164, 26191, 26192 


26206 (QER—87) Summary and outlook, [Quebec] 
Energy and Land Sectors. (Quebec Ministere de l’Energie et 
des Resources, Quebec (Canada)). [1987]. 20p. (MICRO- 
LOG—87-06216). Quebec Ministere de l’energie et des res- 
sources, 1530, boul. de l’Entente, Quebec, P.Q., Canada 
G1S 4S7; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

This report presents an overview of the energy sector in 
Quebec: energy demand in total, by form, and by sector; energy 
prices; investments in the energy sector (including energy conserva- 
tion); and government policy. Also included is a report on public 
lands. their use, and on outline of a reform of the codestral system. 
1 fig., 3 tabs. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 25948, 25949, 25950, 25952, 25955, 25973, 
25975, 25977, 25994, 25999, 26000, 26011, 26205 


26207 Renewable energy technologies. Hearings before 
the Subcommittee on Energy Research and Development of 
pee Bir a A mee ee agg 
States Senate, One Hundredth Congress, First Session, 
March 24 and 26, 1987. Washington, DC; Government 
Printing Office (1987). 683p. 

The March 24 hearing had as its first witness Donna R. Fitz- 
patrick, Assistant. Secretary, Conservation and Renewable Energy, 
Dept. of Energy who discussed National Renewable Energy Policy 
and the status of the Department's Renewable Energy Programs. 
Additional testimony was heard from officials of Luz International 
Ltd.; Solar Energy Industries Association.; Robert Nathan and As- 
sociates; and the American Wind Energy Association. The March 
24 hearing emphasized energy conservation with additional testimo- 
ny on R & D in renewable energy. Witnesses were Dr. H.M. Hub- 
bard, Director, Solar Energy Research Inst.; Dr. Peter D. Blair, 
Energy and Materials, Office of Technology Assessment; Frank M. 
Potter, Jr., president, Renewable Energy Inst.; Dr. Arthur H. Ro- 
senfeld, director Center for Building Science, Applied Science 
Div., Lawrence Berkeley Lab.; and Marc Ledbetter, American 
Council for an Energy-Efficient Economy. 
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30 DIRECT ENERGY CONVERSION 
3003 Thermoelectric Generators 

REFER ALSO TO CITATION(S) 26330 

3005 Fuel Cells 


26208 (STEV-NYEL—87-8) Report on project 616 030-1, 
Fuel cell LU. Stage 1. Larsson, R.; Zander, J. (Statens Ener- 
giverk, Stockholm (Sweden)). Sep 1987. 91p. (In Swedish). 
NTIS (US Sales Only), PC A05. Order Number 
DE88752526/JAW. 

The poisoning effects on the electrode are being studied 
while the platinum electrode is used for electrochemical oxidation 
of methanol. Spectroscopic methods of studying the platinum sur- 
face are used. The results are presented in three reports, the first of 
which states the hypothesis of the type of poisoning species. The 
second report presents the experimental results, also the influence 
of bismuth addition. The design of a suitable cell for spectroscopy 
is described. (with 33 references) (G.B.). 


26209 Cathode preparation method for molten carbonate 
Enerpy, Smith, J.L.; Sim, J.W.; Kucera, E.H. (to Dept. of 
Ener, Washington, DC). US Patent 4,721,513. 26 Jan 
1988. eFiled date 28 Jan 1982. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A method of preparing a cathode structure for use in a fuel 
cell with a molten carbonate salt electrolyte is described compris- 
ing: providing a porous sintered plaque of nickel metal that is sub- 
stantially free of lithium; oxidizing the nickel metal in the porous 
plaque substantially free of lithium to form nickel oxide by contact 
with an oxygen containing gas at a temperature of no more than 
about 600°C to 700°C; and subsequently adding to the plaque a 
limited amount of lithium salt at a temperature of no more than 
600°-700°C to lithiate the nickel oxide tgo a lithium level of about 
1-6 atom percent lithium while maintaining the structure integrity 
of the plaque. 


26210 Method of preparing a dimensionally stable elec- 
trode for use in a MCFC, Swarr, T.E.; Wnuck, W.G. (to 
Dept. of Energy, Washington, DC). US Patent 4,714,586. 22 
Dec 1987. Filed date 29 Jan 1986. vp. Patent and Trade- 
mark Office, Box 9, Washington, DC 20232. 

A method is described of forming a dimensionally stable 
electrode structure for use in a fuel cell stack containing molten 
alkali metal carbonate electrolyte comprising: providing a porous 
plaque of nickel-chromium alloy having no more than 5 weight 
percent chromium. Selectively oxidizing the chromium in the 
plaque by exposure for at least one hour to a sufficient oxidizing 
potential to oxidize chromium in the presence of nickel. The expo- 
sure is provided by contacting the plaque with a gas mixture con- 
taining steam and hydrogen in a volumetric ratio of about 80-120 
volumes of steam to one volume of hydrogen at a temperature of 
600°C to 800°C to from the stable electrode structure. 
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REFER ALSO TO CITATION(S) 25945, 26155, 26156, 26159, 26252, 26264 


26211 (AMA—8703) Heating and ventilation of modern 
housing. (Alberta Municipal Affairs, Edmonton (Canada). 
Innovative Housing Grants Program). Mar 1987. 105p. (MI- 
CROLOG—88-00221). Alberta. Alberta Municipal Affairs, 
Jarvis Bldg., 6th Floor, 9925-107 St., Edmonton, Allta., 
Canada T5K 2H9; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 
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This study examines heating and ventilation in modern hous- 
ing concentrating on the issues of indoor air quality and infiltration, 
backdrafting of combustion appliances, moisture control, and the 
economics associated with various energy conservation techniques. 
The study was conducted in several phases. Initially, a computer- 
ized database search was carried out to locate appropriate refer- 
ences, which were reviewed and summarized. Issues deserving 
more study were examined further during the engineering analysis 
phase of the work. The Hotcan-2000 computer program was uti- 
lized to examine the economic implications of various construction 
techniques and retrofits. Graphical methods were utilized to exam- 
ine factors affecting acceptable moisture levels within a building. A 
computer program, given in an appendix, was utilized to quantify 
dehumidification air requirements and costs for various moisture 


generation rates within the building. Required ventilation rates - 


were then outlined, and the contribution of infiltration under vari- 
ous conditions calculated and discussed. It was concluded that 
standard houses derive a significant portion of their ventilation 
from the uncontrolled infiltration of outside air. Retrofitting these 
houses to “airtight” standards without regard to the existing venti- 
lation system can result in elevated indoor pollution levels and haz- 
ardous backdrafting. Constructing new houses to “airtight” stand- 
ards cannot be justified strictly on the basis of the potential energy 
savings. Similarly, the installation of heat recovery ventilators, to 
accommodate present minimum ventilation rates, is not economical- 
ly viable. 69 refs., 14 figs., 19 tabs. 


26212 (AMU—8703) Energy performance of three Air- 
tight Drywall Approach houses. Howell, D.G.; Mayhew, 
W.J. (Alberta Municipal Affairs, Edmonton (Canada)). Mar 
1987. 50p. (MICROLOG—88-00080). Alberta. Alberta Mu- 
nicipal Affairs, Jarvis Bldg., 6th Floor, 9925-107 St., Ed- 
monton, Alta., Canada T5K 2H9; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The objective of this study was to assess a new constructon 
technique, the Airtight Drywall Approach (ADA), as it was imple- 
mented in three test houses, and to compare the performance of 
these houses against three control houses typical of residential con- 
struction techniques in Alberta. The study focussed on four aspects 
of house performance integrity of the air barrier system, energy 
conservation. ventilation, and indoor air quality, and the develop- 
ment and demonstration of computer-based field monitoring tech- 
niques. Data were gathered through continuous computer-based 
measurements, regular site visits, manual measurements, homeown- 
er interviews, and special site tests. The results of the air-leakage 
tests indicated that ADA is an effective method of reducing air in- 
filtration in homes. The floor joist sealing technique used in the 
ADA houses was observed to deteriorate within a year of construc- 
tion. It is no longer recommended. The monitoring results showed 
a significant reduction in energy consumption in the homes with 
energy conservation features. Measurements of air-borne contami- 
nants indicated that the ADA test homes performed similar to 
other energy-efficient homes monitored across Canada and that pol- 


lutant levels were within accepted guidelines. 6 refs., 6 figs., 14 
tabs. 


26213 (BNL—52068-Vol.1, pp 1-16) Corrosion of con- 
densing heat exchangers and influence of the environment. 
Kobussen, A.G.C.; Oonk, A.; Hermkens, R.J.M. (VEG-GA- 
SINSTITUUT, Netherlands). Apr 1987. NTIS, PC Al1/ 
MF AOl. Order Number DE8 89/JAW. (GRI—87/ 
00912-Vol.1; CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

Certain aspects of condensation are mentioned with respect 
to the corrosion of condensing boilers for central heating systems. 
A brief overview of corrosion processes in condensing appliances if 
given. On this basis the results of materials testing, both by VEG- 
GASINSTITUUT and other laboratories, are compared and the 
implications for the design of condensing appliances are discussed. 
Aluminum certainly has advantages as a construction material for 
condensing boilers. Both from laboratory tests and field trials the 
material is shown to be sufficiently resistant to corrosion. Stringent 
approval specifications for the appliances are needed, however. 
Parts of the heating system which are still under study are flues and 
flue linings as well as elastomeric seals. Their current status and 
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possible solutions are discussed. An important factor in establishing 
approval specifications for condensing appliances is the corrosivity 
of flue gas condensate and the influence of chlorine-containing con- 
taminants mainly from indoor air. 25 references. 


26214 (BNL—52068-Vol.1, pp 17-33) Condensing boilers 
in the Federal Republic of Germany: corrosion behavior and 
performance data. Jannemann, T.B. (Ruhrgas AG, West 
Germany). Apr 1987. NTIS, PC Ali/MF AOl. Order 
Number DE88004489/JAW. (GRI—87/00912-Vol.1; 
CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

Ruhrgas AG tested different condensing boilers offered on 
the West German market both in the laboratory and in the field to 
study the reliability, service life, and efficiency of these appliances. 
Following the laboratory tests, a field test of seven condensing 
boiler installations provided valuable information on field behavior 
as well as on average efficiencies both for space heating and for do- 
mestic hot water production. The research station of Ruhrgas AG 
also measured the quantities of condensate produced and analyzed 
the composition of the condensate. This work provided the data 
needed for drafting new West German requirements for condensate 
drainage. According to these regulations, condensate from gas 
fueled condensing boilers by be discharged into the public sewage 
system without any neutralization if the rated heat input of the ap- 
pliance is 50 kW or less. The tests had shown that the heavy metal 
ion concentrations in the condensate were well below current 
threshold limit values for the drainage of residential waste water. 
Since some fuel gases may contain sulfur compounds, the Ruhrgas 
research station also investigated the risk of heat exchanger corro- 
sion due to high sulfur levels. For this purpose, five condensing 
boilers equipped with different heat exchangers were fueled by nat- 
ural gas with a sulfur content of 150 mg/m*. After some 1500 hours 
of operation, the heat exchangers were inspected for corrosion. The 
paper reviews the laboratory and field tests as well as the corrosion 
work and presents the results of these investigations. It also dis- 
cusses the present state of the art of condensing boiler engineering 
in the Federal Republic of Germany. 


26215 (BNL—52068-Vol.1, pp 35-60) Condensate corro- 
sivity in residential condensing appliances. Stickford, G.H.; 
Talbert, S.G.; Locklin, D.W. (Battelle Columbus Lab., OH). 
Apr 1987. NTIS, PC A1ll/MF AOl. Order Number 
DE88004489/JAW. (GRI—87/00912-Vol.1; CONF- 
8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

An extensive field sampling program was conducted to de- 
termine the influence of airborne contaminants entrained with the 
combustion air on the corrosivity of flue-gas condensate. During 
the 1983-84 heating season, condensate samples were collected at 
nearly 600 different homes throughout the US. The analysis of the 
condensate samples for chloride ion concentration revealed a wide 
distribution of chloride levels, ranging from 0.01 to slightly over 
1000 ppm. The mean value of chloride ion concentration was 1.1 
ppm, and the value corresponding to the 99.5 percentile was 26 
ppm (i.e., 99.5% of the data were less than 26 ppm chloride). Con- 
densate sampling during the 1984-85 heating season has indicated 
that condensate chloride levels using indoor air for combustion nor- 
mally vary by 200 or 300% from week to week due to normal 
homeowner activities. Several homes, however, had chloride levels 
greater than 26 ppm nearly every week. These results indicate that 
high indoor chloride levels are more likely caused by ongoing 
homeowner activities than by a rare chloride-producing event. The 
mean chloride level found in outdoor-air condensate samples was 
five to eight times lower than the mean of the indoor data, al- 
though a few of the outdoor samples had chloride levels equal to 
or greater than 26 ppm. In other condensate characterization stud- 
ies, it was determined that most of the chloride and fluoride ions 
are absorbed in the first wetted areas of a condensing heat exchang- 
er. These areas often experience dry-out during the on-time of the 
furnace, causing a concentration of the ions. Thus the first-wet and 
wet-dry areas have the potential of accelerated corrosion due to 
high ion concentrations, even though the bulk condensate may be 
relatively low in ion concentration. 
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26216 (BNL—52068-Vol.1, pp 61-73) Experience with 
condensing boilers in Huiskamp, L.A. (Remeha Fa- 
brieken nv, Netherlands). Apr 1987. XTIs, PC All/MF 
AOl. Order Number DE88004489/JAW. (GRI—87/00912- 
Vol.1; CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

In the Netherlands the following boiler replacement poten- 
tial is to be faced during the next 5 to 10 years: residential homes, 
2.3 million boilers; commercial buildings, 150,000 boilers. This chal- 
lenging task will bring the nation’s energy bill down by 70 billion 
cubic feet of gas a year, which represents a savings of more than 
$400 million or approximately $30 per capita per annum. New ap- 
plication standards in most European countries and a complete new 
way of thinking in boiler/house design was required in order to ef- 
fectively utilize the advantage of condensing boilers. The company 
that is represented by the speaker has selected coated aluminum as 
the material most suitable for condensing heat exchangers. Boilers 
having condensing heat exchangers made of aluminum, with out- 
puts of 20 to 2000 kW, have been used throughout Europe from the 
North of Scotland to the middle of Italy. Many boilers have been 
in operation since late 1980. These boilers are equipped with a total 
length of one million feet of aluminum pipe, and no major deficien- 
cy of this material has yet been spotted. Outdoor and indoor air 
contamination is not much different in the US when compared to 
Europe; also the composition of natural gas is similar to that of the 
gas in use in Europe. It is therefore suggested that coated aluminum 
can also be applied successfully in the US. 


26217 (BNL—52068-Vol.1, pp 75-93) Design and instal- 
lation of domestic condensing boilers in the UK. Searle, M. 
(British Gas Corp., London, England). Apr 1987. NTIS, PC 
All/MF A0Ol1. Order Number DE88004489/JAW. (GRI— 
87/00912-Vol.1; CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

Over the past six years a number of countries have intro- 
duced high efficiency condensing-type appliances. These appliances 
recover additional heat from the flue gases by condensing out the 
water vapor formed as part of the combustion process. The slightly 
acidic nature of the flue gas condensate is corrosive to most of the 
materials which are commonly used in non-condensing heat ex- 
changers and flue systems. An investigation by British Gas identi- 
fied a range of materials which is capable of giving good service. 
The most promising materials fall into two main groups, austenitic 
stainless steels and some aluminum alloys. Initial testing of material 
samples was carried out by immersion tests and potentiometric 
studies. This was followed by testing under real operating condi- 
tions and finally actual appliances were operated under accelerated 
life testing. The results of work on appliance materials are discussed 
in the paper, along with other aspects of the design of high-efficien- 
cy gas boilers. The major difference in installing a condensing ap- 
pliance is the need to dispose of the condensate. The methods 
which are suitable for this are considered. The condensate finally 
ends up in domestic waste water drainage systems. These systems 
are made of a wide range of materials, and clearly, the disposal of 
condensate from high-efficiency appliances should not affect the 
drainage systems, whatever the material used, either inside or out- 
side the dwelling, or in the sewers. In order to examine the per- 
formance of these materials a range of experiments was carried out 
in which various drain materials were exposed to condensate for 
varying periods. 


26218 (BNL—52068-Vol.1, pp 95-114) Evaluation of 
stainless steel materials for resisting chloride-induced corro- 
sion in condensing and partially condensing gas-fired appli- 
ances. Joseph, A.L.; Schaus, O.0.; Overall, J. (Canadian 
Gas Research Institute, Ontario). Apr 1987. NTIS, PC A11/ 
MF AOl. Order Number DE88004489/JAW. (GRI—87/ 
00912-Vol.1; CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

A total of 20 candidate materials selected from the four prin- 
cipal classes of stainless steels was evaluated for resistance to chlo- 
ride-induced corrosion in condensing and partially condensing gas- 
fired appliances. Coupons were exposed to alternating cycles of 
condensation and evaporation to simulate appliance exposure. A 
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series of 6 tests was performed in which the chloride concentration 
in the combustion air of a coupon test apparatus was varied from 
26 ppm to 0.4 ppm by weight, resulting in chloride concentrations 
of 700 ppm to 7 ppm in the combustion product condensate. Test 
results have shown AL29-4C and AL6XN were the most corro- 
sion-resistant alloys in the group. Alloys 254SMO and possibly 
Monit were acceptable at the 4-ppm chloride input level, whereas 
1803 MoT was resistant at levels of 1 ppm and lower. Types 316, 
304, 304]. and 430 stainless steels appeared to be acceptable for 
chloride levels of 0.4 ppm in the combustion air. However, caution 
is advised for use of the last three in partially condensing condi- 
tions. A guideline for life expectancy of heat exchangers fabricated 
from the tested materials for various levels of chloride contami- 
nants in the combustion air was estimated from the pitting data col- 
lected during this study. 


26219 (BNL—52068-Vol.1, an tole ie 126) Materials and 
design options for avoiding corrosion in condensing appliance 
heat exchangers and vent Farnsworth, C.A. (Ameri- 
can Gas Association Labs., Cleveland, OH). Apr 1987. 
NTIS, PC All1/MF A0Ol. Order Number DE8 89/ 
JAW. (GRI—87/00912-Vol.1; CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

This paper covers the results of materials and design evalua- 
tions carried out for condensing heat exchanger and vent systems. 
For these studies, a chloride-bearing gas was an added component 
of the air/gas supplied to forced air furnaces operating at both 
near-condensing (85-89%) and full-condensing (> 89%) efficien- 
cies. The chloride level for these tests was such as condensate 
formed from a flue gas sample, drawn prior to the onset of conden- 
sation with a flue gas exiractor (FGE), contained either 25 or 100 
ppm chloride. The materials’ evaluation consisted of application of 
304 and 29-4C stainless steels, 3003 aluminum, and galvanized steel 
as vent material for appliances operating at both near- and full-con- 
densing efficiencies. The design evaluations consisted of: (1) bench- 
model evaluation of design factors considered to have an impact on 
localized condensate corrosivity, and (2) evaluation of several pro- 
duction model furnaces. A model, involving the liquid-vapor phase 
relationship of HCl and water and localized condensate concentra- 
tion as a function of time, is proposed as a means of explaining the 
above-mentioned findings. The methodology developed for evaluat- 
ing production model furnaces provides a basis for development of 
a proposed standardized testing procedure suitable for both devel- 
opment and certification purposes. A summary of suggested prac- 
tices for appliance design and materials selection for condensing 
heat exchanger systems, based in part on the above work, is pre- 
sented. 


(BNL—52068-Vol.1, pp 127-142) Research and 
condensing bo 


eetaania ilers for oil and gas in Den- 
mark, Jansen, P.; Gundtoft, S. (Danish Corrosion Centre, 
Glostrup, Denmark). Apr 1987. NTIS, PC All/MF AOl. 
Order Number DE88004489/JAW. (GRI—87/00912-Vol.1; 
CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

Chloride from combustion air has a decisive influence on the 
corrosion properties of aluminum and stainless steels. The authors 
have examined the critical concentration of chloride in condensate 
from an oil-fired boiler on two high-alloy steels, SS 2562 (904L) 
and Monit in condensate from an oil-fired boiler. The results show 
that SS 2562 is passive in H2SO, up to a concentration of 10% at 
50°C. The presence of 2000 ppm Cl reduces the passivation signifi- 
cantly. Stable passivation is also found in this material at 80°C up 
to 200 ppm Cl. The Monit has exhibited stable passivation in 40% 
H2SO, at 60°C even in 2000 ppm Cl. In condensate from gas-fired 
boilers, three aluminum materials and two stainless steels were stud- 
ied by electrochemical corrosion test methods. The results of these 
tests show pitting resistance for the aluminum materials Al 99,5 
and Al Mg 5 three times higher than for the A1Si 10. The critical 
chloride concentration was found to be dependent on the tempera- 
ture and lies between 300 to 3000 ppm Cl for temperatures from 50 
to 90°C. The committee's draft report is presented. It includes re- 
quirements for capacity, energy economy, materials, design and 
safety. In the last part of the draft, a testing program for the vari- 
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ous requirements is set up. This includes a dynamic heating capac- 
ity and performance test and a long-term test in order to establish 
the performance of the actual combination of boiler design, materi- 
als, and joints. 


(BNL—52068-Vol.1, pp os Corrosion be- 
allo solutions of concentrated 


flue-gas condensate. wal, A. (Battelle Co- 
lumbus Labs., OH). Apr ont. N S, PC All/MF AOl. 
Order Number DE88004489/JAW. (GRI—87/00912-Vol.1; 
CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

In the present study, corrosion performances of several 
alloys were tested in actual furnace condensates. These alloys were 


C-276, 29-4-2, Sea-Cure, 316L, 304L, and 3003 Al. An electro- 


pitting temperature 

sion behavior at 180 F. Condensates for the tests were obtained 
from a modified commercial furnace, for which the combustion air 
was spiked with refrigerant R-11 (a halogenated hydrocarbon) to 
give 10.5 to 21.6 ppm Cl in the condensate. These levels represent 
95 to 99.5%, respectively, of the chloride concentrations found in a 
field survey of furnaces using indoor house air. Condensates were 
used in the tests in three different concentrations: (1) as-produced, 
(2) concentrated to 1/10 its original volume, and (3) concentrated 
to 1/100 its original volume. The concentrated solutions were used 
to simulate the concentrated condensates formed by re-evaporation 
in a furnace in the regions of alternate wetting and drying. The 
present studies indicated that the alloys resistant to localized corro- 
sion in the most severe environment were the nickel-base alloy C- 
276 and the ferritic stainless steels 29-4-2 and Sea-Cure. Common- 
grade austenitic stainless steels 316L and 304 L showed little resist- 
ance to localized corrosion. On the other hand, the aluminum alloy 
3003 Al corroded actively and showed no resistance to pitting. 
These results confirmed the previous findings. 


26222 (BNL—52068-Vol.1, pp Lael 7) Compact ceram- 
design, fabrication, and testing. 


ic heat exchangers: Heinrich, 
J.; Huber, J.; Schelter, H.; Ganz, R.; Golly, H.; Foerster, S.; 
Quell, P. (Hoechst CeramTec AG, Selb, West Germany). 
Apr 1987. NTIS, PC All/MF A0Ol. Order Number 
DE88004489/JAW. (GRI—87/00912-Vol.1; CONF- 
8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr ae 

The high-temperature durability and the resistance of ceram- 
ics to many gases and liquids which are corrosive to metals make it 
a promising material to be used for heat exchangers in chemical 
processes and industrial heat recovery. Based on the tape casting 
technology, compact ceramic heat exchangers and a modular 
system concept for industrial high- and low-temperature processes 
have been developed. The advanced ceramic material silicon-infil- 
trated silicon carbide offers, in combination with the tape casting 
technology, a high flexibility to the designers. The processing of 
these plate-type heat exchangers is described, and structures for 
clean gases or liquids and for particle-containing flue gases are dis- 
cussed. In contrast to the ceramic tube-design, it is possible to fit 
these ceramic structures to the individual process demands. A mod- 
ular designed heat exchanger system with different flow arrange- 
ments and sealing techniques is presented. A test facility is operated 
at Hoechst AG, Frankfurt, for testing individual elements and 
system solutions. Results of ongoing tests are discussed. 


26223 INL—52068-Vol.1, pp 173-181) Ceramic resi- 
dential bo’ ith condensation of the combustion water 
vapor. Foerster, S.; Quell, P.; Heinrich, J.; Huber, J.; 
Schelter, H. (Kernforschungsanlage Juelich GmbH, West 
Germany). Apr 1987. NTIS, PC Al1/MF A0Ol. Order 
Number DE88004489/JAW. (GRI—87/00912-Vol.1; 
CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

During the period between 1981 and 1985 a gas-fired domes- 
tic heating unit for condensation of the water vapor from the com- 
bustion gases from ceramic heaters and other ceramic components 
SeeGaeibeged ant demaiaedabeinaeliy The heating unit was 
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designed for variable power between 5 and 15 kW thermal, and for 
the requirements of modern domestic heating devices with forced 
gas flow (blower driven), especially with a high efficiency (i.e., 
with cooling of the combustion gases below the dew point of the 
combustion water vapor). The heart of the boiler unit is a plate- 
type ceramic heat exchanger fabricated from SiN or SiSiC. The 
fabrication of the heat exchanger by the foil technique - indispensa- 
ble basis for mass production - has been realized. Almost all specifi- 
cations given at the beginning of the project were fulfilled satisfac- 
torily. The general design aspects, particular design features, as 
well as the thermohydraulic characteristics and environmental fea- 
tures, are explained in detail. A prototype residential boiler unit 
which can be operated under domestic application conditions is 
shown and discussed. Some attention is given to the operation of 
such a heating unit with an oil evaporation burner, which is under 
development by the Kernforschungsanlage Juelich. 


26224 (BNL—52068-Vol.1, pp 183-198) ae an 
and performance of a eee gas-fired 


equipped with a plastic condensing heat chahaniiar: Preto Fe F.; 

Hayden, A.C.S.; Sullivan, H.F.; Briggs, R.J.; Wright, J. L. 
(Canadian Combustion Research Lab., Ottawa, Ontario). 
Apr 1987. NTIS, PC All/MF AOl. Order Number 
DE88004489/JAW. (GRI—87/00912-Vol.1; CONF- 
8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

The principal objective of this investigation was the design 
and testing of a condensing gas-fired furnace equipped with a plas- 
tic secondary heat exchanger. Plastic was chosen as the heat ex- 
changer material due to its resistance to corrosion and relatively 
low cost. It was seen as an attractive alternative to stainless steel 
amidst growing concerns regarding the latter's corrosion resistance 
in a flue-gas condensing environment. The unit is based on a unique 
flue-gas recirculation process which enables the use of a low-tem- 
perature plastic heat exchanger to cool the combustion products 
into the condensing temperature regime. The function of the recir- 
culation loop is to bring the flue gas temperature down to a range 
acceptable to the plastic heat exchanger. This project was subdivid- 
ed into three major stages: (1) Build a prototype unit to establish 
the feasibility of the recirculation loop concept, the suitability of 
using a plastic heat exchanger, and the efficiency of the appliance. 
(2) Build a second-generation unit to optimize the design of the 
loop and heat exchanger components and establish the viability of 
mass production capability. (3) Conduct exhaustive performance 
testing with emphasis on efficiency, durability and safety. Under 
typical operating conditions with a firing rate of 18.75 kW the fur- 
nace efficiency was 92%. 


26225 (BNL—52068-Vol.1, pp 199-215) Applications of 
polymeric materials for condensing heat exchangers. Bigg, 
D.M. (Battelle Columbus Labs., OH). Apr 1987. NTIS, PC 
Al1l/MF A011. Order Number "DE88004489/3 AW. (GRI— 
87/00912-Vol.1; CONF-8704247—Vol.1). 

From International symposium on condensing heat exchang- 
ers; Columbus, OH, USA (14 Apr 1987). 

A number of technical problems are associated with the use 
of polymers in condensing heat exchangers. They are mostly relat- 
ed to the unknown performance of polymers in the harsh chemical 
environment encountered. Recent years have seen some major de- 
velopments in the use of coatings and plastics for high-temperature 
service in heat exchangers. In recent studies, commercially avail- 
able acid- and heat-resistant polymers have been tested. Primarily 
as protective metal coatings, in both experimental and prototype 
condensing heat exchangers. This work has identified several prom- 
ising coatings and solid plastic candidates (both unfilled and filled), 
including certain epoxy-novolacs, some fluorinated plastics, poly- 
phenylene sulfide (Ryton PPS), and other engineering plastics. The 
studies indicate that the effectiveness of these polymers as coatings 
is sensitive to the presence of pinholes, and thus the coating thick- 
nesses should exceed 0.25 mm (10 mils) to ensure adequate protec- 
tion. The use of covering, rather than coating, was found to be one 
method of ensuring pinhole-free coatings. An all-plastic heat ex- 
changer element was also found to perform satisfactorily as a sec- 
ondary heat exchanger in a gas-fired condensing heat exchanger. 
These efforts demonstrated the possible utility of PPS and certain 
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fluorinated plastics either directly as heat exchanger elements, or as 
protective coatings to protect metal heat exchangers from corro- 
sion, provided that the coating was sufficiently thick to preclude 
pinholes. Collectively, these efforts have amply demonstrated the 
demanding nature of the operating environment of the condensing 
heat exchanger, and the fact that many polymers clearly are not 
usable. Viable polymeric candidates will require carefully devel- 
oped coating or fabrication procedures to ensure successful per- 
formance. 22 references. 


26226 (CANMET—1984E) Electric/oil hybrid heating 
systems. Clayton, R.H. (Department of Energy, Mines and 
Resources, Ottawa, Ontario (Canada). Energy Research 
Labs.). 1984. 76p. (MICROLOG—85-1352; CE—01045). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

The hybrid heating system (or “dual energy” heating system) 
involves the adoption not of a new technology but of a new oper- 
ational technique - the use of electricity for space heating during 
periods of off-peak electric demand, and the use of oil when the 
demand for electricity is peaking - thereby filling in the valleys in 
the demand curve for electricity. Using this method, maximum end- 
use efficiency is wrung out of the electric grid, and less expensive 
baseload generating plant and intermediate plant, where necesary, 
are substituted for oil. The main focus of this study is on the elec- 
tric/oil hybrid in the residential sector, although this system could 
be adapted to space heating in the commercial and industrial sec- 
tors as well. It attempts to examine the potential benefits of hybrid 
heating and to answer technical questions on its impact and use. By 
comparing projected heat demand with the surplus electric capacity 
of several provinces, this study has determined that for the 1979-80 
heating season about 80% of Canada’s total oil space heat could 
theoretically have been provided electrically if all oil-heated build- 
ings (residential, commercial and industrial) had been connected in 
a network wherein the on-off periods of the electric heating com- 
ponent of the hybrid system are controlled by the electric utility. 31 
figs. 


26227 (EMR—1984) Report on the selection of warm air 
furnaces for residential housing. Sworder, J. (Department of 
Energy, Mines and Resources, Ottawa, Ontario (Canada)). 
1984. 18p. (CE—01014). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Modern construction practices have achieved major reduc- 
tions in heat losses from houses. Dramatic reductions in house heat- 
ing loads require that the precious practices for the selection of 
warm air furnaces and the furnace design criteria should be re- 
viewed. It would appear that the older style warm air furnaces de- 
signed for a 50/sup 0/C (90/sup 0/F temperature rise are not suita- 
ble for energy efficient houses. The analysis provided in this report 
indicates that for adequate heat distribuiton and air movement in a 
house, consideration will have to be given in the selection of a fur- 
nace to the circulated air volume as well as the overall heating 
load. This requires that warm air furnaces be available with a range 
of air temperature rises across the furnace heat exchanger. Consid- 
eration should be given to the development of warm air furnaces 
with reduced heat input per unit of air flow to match the needs of 
energy efficient houses. 2 figs., 6 tabs. 


26228 (INTEG—7804) Central heating plant report on 
visit to C.F.B., [Canadian Forces Base], Summerside, P.E.I. 
Hutchinson, R.C. (INTEG, Vancouver, British Columbia 
(Canada)). Apr 1978. 112p. (MICROLOG—81-1905). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

This report summarizes the site inspection of the central 
heating plants at Summerside Canadian Forces Base in Prince 
Edward Island, with a view to obtaining information on a proposal 
of a new plant. It was concluded that the existing heating plants are 
continuing to age and maintenance costs are becoming excessive. It 
is probable, therefore, that the capital cost of moving the boilers to 
another location, including repairs and replacement, could not be 








ERA-13/11 / 3540 


justified on economic grounds. The newer of the two heating plants 
is probably best suited to continued operation in the present loca- 
tion, and could be incorporated into a new central heating plant 
comprising a new structure adjoining the existing building. Howev- 
er, at least two new central sites could be considered. Interconnect- 
ing a new central plant with existing pipe systems, would require 
the design and construction of approximately 2 km of trunk mains. 
Co-generation has been given preliminary consideration, and there 
seems to be no objection to the operation of generating plant in 
parallel with the provincial power system. 5 refs., 15 figs., 8 tabs. 


26229 (NP—8770119) Transparent thermal insulation 
systems. Final report on research and development project 
"LEGIS'. Goetzberger, A.; Schmid, J.; Wittwer, V.; Bertsch, 
K.; Boy, E.; Gertis, K. (Fraunhofer-Institut fuer Solare En- 
ergiesysteme (ISE), Freiburg im Breisgau (Germany, F.R.); 
Fraunhofer-Institut fuer Bauphysik, Stuttgart (Germany, 
F.R.)). Apr 1987. 55p. (In German). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE88770119/JAW. 

The authors review the state of the art of transparent ther- 
mal insulation systems (physical fundamentals, commercial materi- 
als, prototypes of transparent wall insulations, aluminum, plastics, 
wood, and wood/aluminum systems), including experiments and 
calculations. The effects of wall materials and insulating materials 
on the thermal and energy characteristics, the site dependence, sun- 
shading, and heating energy savings are discussed. Applications are 
gone into, and the further developments required are outlined. With 
7 tabs., 14 figs.. 


26230 (NRC—8111) Development of an exhaust air heat 
recovery heat pump. Task 1, market study. (National Re- 
search Council of Canada, Ottawa, Ontario). Nov 1981. 
134p. (CE—01021). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34 CAN per page, $3.40 CAN minimum. 

This report investigates whether there is a viable market for 
residential exhaust air heat recovery heat pumps and to determine 
the particular design features and applications, from a marketing 
standpoint, which should be incorporated or optimized to meet user 
needs and requirements. The Canadian domestic market receives 
primary attention although it is realized that much of this study is 
also applicable to the USA. The methodology of assessing market 
introduction of new-technology products is discussed. The charac- 
teristics (population demographics, existing housing, climatology) of 
the marketing regions are described, and potential customers are 
identified. A survey was conducted to determine consumer atti- 
tudes and awareness of needs and on the kinds of products to fill 
those needs. A comparison was made with the current situation in 
Denmark. The market study produced significant strategic informa- 
tion, generally net only in regard to the magnitude of the markets 
to be served, but also the critieria which would have to be met to 
penetrate those markets. Recommendations are made regarding the 
direction of on-going exhaust air heat recovery heat pump activi- 
ties. 12 refs., 27 figs., 30 tabs. 


26231 (NRC/BR—8204) Development of an exhaust air 
heat recovery heat pump. Executive summary. (National Re- 
search Council of Canada, Ottawa, Ontario. Div. of Build- 
ing Research). Apr 1982. 28p. (CE—01023). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per page, 
$3.40 CAN minimum. 

This summary represents the highlights of a two part study 
conducted to determine the viability of developing an Exhaust Air 
Heat Recovery Heat Pump (EAHRHP) designed for distribution, 
at least initially, in Canada. The approach to work taken for both 
part one (Market Study) and part two (Technical Analysis) of the 
overall study are first outlined followed by a brief summary of the 
Operating concept for both a space and DHW heating EAHRHP. 
The results of a comprehensive technical analysis culminated in 
final unit design, performance, and cost characteristics which are 
summarized. A comparison between the EAHRHP and its most 
likely competitors follows this. The domestic market opportunities. 
have been assessed resulting in the identification of market regions, 
purchasing influences, and projected sales of the proposed units 
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over the next decade. Strategic issues felt to play an important role 
in the successful introduction of an EAHRHP into the Canadian 
market are outlined. Conclusions, recommendations, and identifica- 
tion of future work relevant to the development of the EAHRHP 
in Canada can be found in the final section. 17 figs., 3 tabs. 


26232 (OH/MOD—8701) Lighting reference guide. (On- 
tario Hydro, Toronto (Canada). Marketing Operations 
Div.). 1987. vp. Ontario Hydro Research Division, Editorial 
Section, 800 Kipling Ave., Toronto, Ont., Canada M8Z 
584; $10.00 CAN. 

This publication is a collection of units from the Product 
Knowledge series, assembled together as a reference guide. It is the 
second edition, replacing the original edition of October 1986. In- 
cluded are decriptions of lamp types, effects of light, the generation 
of light, and lighting systems. Highlighted types are incandescent, 
tungsten hologen, fluorescent, mercury vapour, and sodium lamps. 
Also included is a chapter dedicated to lamp manufacturers. 


26233 (OH/R—87/55/K) The effect of thermal envelope 
upgrading in residential dwellings. Jones, W.R. (Ontario 
Hydro Research Div., Toronto (Canada). 1 Apr 1987. 78p. 
(MICROLOG—87-06276). Ontario Hydro Research Divi- 
sion, Editorial Section, 800 Kipling Ave., Toronto, Ont., 

Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Sixteen ‘dual energy houses were themally upgraded in vari- 
ous ways and their energy consumption monitored for a year 
before and a year after the retrofit to determine the energy con- 
sumption and power demand reductions produced. The data were 
analyzed to eliminate the effect of weather and other random sav- 
ings 13% both with much individual variation. Predictions of the 
upgrading effect were calculated using the HOTCAN computer 
program. HOTCAN significantly overpredicted consumption and 
demand, both in absolute terms and as percentage reductions, with 
the standard house operation assumptions used. Airtightness fan 
tests, performed before and after upgrading, did not reliably indi- 
cate the effects of airsealing on natural air change rates. The work 
was inspected and revealed a few minor problems; lower natural air 
change rates after retrofitting in a few cases required occupant ad- 
aptation (exhaust fans were installed in one house). Based on the 
upgrading costs expended and the resulting savings to the home- 
owner and the electric utility, there were modest net savings in 
most cases. As a result of this work, some general conclusions and 
recommendations for homeowners, energy advisors, electric utility 
retrofit programs and researchers are made. 27 refs., 9 tabs. 


26234 (OH/RD—87/63/K) Optimization of the "Kool- 
fire” heat pump. Cuthbert, D.F.; Young, D.J. (Ontario 
Hydro Research Div., Toronto (Canada)). i Jun 1987. 68p. 
(MICROLOG—88-00143). Ontario Hydro Research Divi- 
sion, Editorial Section, 800 Kipling Ave., Toronto, Ont., 
Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

A new type of residential heating/cooling appliance was 
evaluated under conditions with a view to assessing its 
ultimate potential as a bivalent heating system. This novel device 
combines a heat pump with a gas burner (located under the out- 
door coil) to form a combination heat-pump/condensing-gas fur- 
nace. Tests of the "as-delivered” machines; efficiencies and refriger- 
ant-circuit thermodynamics suggested ways to improve the utiliza- 
tion efficiency and design of the unit. The heat pump was modified 
and retested to determine the effects of the changes. Several 
changes to the appliance are recommended and other consider- 
ations for the application of such a device are detailed. 7 refs., 10 
figs., 11 tabs. 


(OME—87) I 
facilities. (Ontario 


management for buildings and 
of Energy, Toronto (Canada)). 
1987. vp. (MICROLOG87-06220 Ontario Ministry of 
Energy, Communications Services Group, 62 Wellesley St., 
West, Main Floor, Toronto, Ont., Canada M7A 2B7; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
ae Booth St., Ottawa, Ont., Canada K1A 0G1; 
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This manual is addressed to managers and operators of pub- 
licly supported and commercial buildings and is intended to pro- 
vide a current overview of energy management and to serve as a 
reference guide to energy management opportunities. The manual 
assumes a familiarity with building envelope and mechanical sys- 
tems as they relate to energy management, and is generic in ap- 
proach, addressing all building types. An overview perspective is 
first provided, then specific aspects are treated in more detail, such 
as building envelope, operation and maintenance, heating systems, 
cooling systems, air quality, and air handling systems. A brief 
review of each is provided, followed by a checklist of current op- 
portunities. 


26236 (ORF/ESC—BETT8215) Variable air volume ret- 
rofit of office air handling systems. (Ontario Research Foun- 
dation, Mississauga (Canada). Energy Systems Centre). Mar 
1982. 47p. (MICROLOG— 85-0990. CE—01026). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

A Variable Air Volume (VAV) system is an air conditioning 
distribution system in which the volume of cooling air supplied to a 
space is varied to meet changing load conditions. This system can 
provide significant energy savings compared to other distribution 
systems, such as those where cooling air is supplied at a constant 
volume, and reheated when cooling loads are less than maximum. 
Constant volume reheat systems are easy to control, simple in oper- 
ation and provide good environmental control. However, their rela- 
tively high energy requirements make them costly to operate. VAV 
systems have become popular for new buildings and are being con- 
sidered as retrofits for existing buildings. This report is intended to 
provide a description of existing types of air handling systems in- 
cluding VAV, along with requirements for retrofitting to VAV sys- 
tems, and the potential problems that may occur. The aspects con- 
sidered are fan capacity controls, building static pressure regulation, 
minimum outside air supply, adequacy of existing ductwork and 
terminal unit operation. Recommendations to examine alternatives 
to VAV are given. Examples of costs and savings from retrofit to 
VAV are estimated and reported. 14 refs., 10 figs. 


26237 (ORNL/Sub—86-56579/1) a a 
es to energy cost savings in existing commercial 
Bergoust, D.G.; Carter, D.G.; Jackins, G.A. Jr.; eee 
J.M.; Rettberg, W.A.; Ross, DE: Williams, V.; Bross, J.M.; 
Bajer, E.R. (American Consulting Engineers Council, 
Washington, DC. Research and Management Foundation). 
1987. Contract AC05-840R21400. 18p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88003718/JAW. 
Reducing energy costs can be the most profitable investment 
available today to owners and managers of commercial buildings. 
This booklet discusses alternative financial and management ap- 
proaches that an owner or manager can use to accommodate differ- 
ent building types, financial requirements, and levels of in-house ex- 
pertise. The booklet provides overviews of how to analyze a 
building's energy retrofit needs, internal and bank financing, equip- 
ment leasing, energy service companies, maintenance and monitor- 
ing programs, and the technical expertise needed to implement an 
energy investment effectively. 


26238 (PNL-SA—15479) An approach to monitoring 
HVAC [heating ventilating and air conditioning] technology 
developments in Japan. Lewis, P.M.; Ashton, W.B.; McDon- 
ald, S.C. (Pacific Northwest Lab., Richland, WA (USA)). 
Dec 1987. Contract AC06-76RL01830. 20p. (CONF- 
880212—7). NTIS, PC A03/MF A0O1; 1; GPO Dep. Order 
Number DE88007076/JAW. 

From 15. annual energy technology conference and exposi- 
tion; Washington, DC, USA (17 Feb 1988). 

This paper presents a discussion of methods for periodicaly 
monitoring Japanese advanced technology developments for equip- 
ment and components in the heating ventilating and air condition- 
ing (HVAC) industry. The emphasis in the approach recommended 
is on evaluation of foreign literature - both technical and trade pub- 
lications - because of both the increasing availability of these mate- 
rials and the usefulness of information they present. Although not a 
comprehensive nor completely detailed source of information, 
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HVAC technology literature is an important component of “scan- 
ning the business/technical environmental” for many purposes. 
Moreover, despite obstacles in obtaining and translating some im- 
portant literature, useful knowledge can be obtained from many 
foreign literature sources for relatively modest costs. 


26239 (RI—BETT8209) The effects of re-insulation on 8 
houses in Ottawa. A research report. Moffat, R.S. (Retro- 
spectors, Inc., Ottawa, Ontario (Canada)). Oct 1982. 62p. 
(MICROLOG—84-2393; CE—01031). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per page, 
$3.40 CAN minimum. 

Experimental measurements have been conducted on eight 
houses in the Ottawa area to study the changes induced in house 
performance when loose-fill insulations is installed in walls. The 
report presents details on the induced changes in furnace perform- 
ance, house airtightness, temperature, humidity levels and position 
of the neutral pressure plane. In general it was found that after 
reinsulation the houses became less susceptible to low pressure air 
leakage and experienced slight rises in indoor humidity levels, and 
furnaces showed a reduction of 6 to 30% in energy consumption 
and a shorter continuous run-time. Estimates of heating costs based 
on theoretical RSI values and infiltration rates, were typically 100 
to 200% longer than estimates based on actual fuel recods. 9 refs., 
13 tabs. 


26240 (SCAT—8311) Energy upgrading of buildings with 
central utilities funded under NHA [National Housing Act] 
programs. (Canada Mortgage and Housing Corp., Ottawa, 
Ontario). Nov 1983. 95p. (MICROLOG 84-1202; CE— 
01035). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A OGI1. 
$0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

An assessment was made of the potential dollar savings that 
could be made through application of low cost techniques on build- 
ings with centrally operated utilities and a strategy for achieving 
these savings was recommended. The method of assessment includ- 
ed estimation of the building inventory and a follow-up question- 
naire which classified the public housing stock by energy system 
characteristics and by size, detailed studies of buildings selected as 
representative of the major classifications, identification of energy 
managment methods based on site inspections, computerized analy- 
sis of historical energy records and identification of savings poten- 
tial and analysis and projection of assembled data into estimates of 
potential savings, and the expenditures needed to achieve them. Six 
hundred and fifty building projects (made up of 145,000 dwellings) 
were identified as being within the scope of this study (i.e. 20 or 
more dwelling units per project, centrally operated utilities and 
funded under NHA). Potential savings were estimated at $10.2 mil- 
lion, or about 13% of current energy costs. The recommended 
strategy consisted of energy management training for building oper- 
ators and a continuous monitoring of consumption with feedback to 
the operator. The cost of implementing this was estimated at $35 
million over 5 years. 22 figs., 11 tabs. 


3202 Transportation 
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26241 (DEA—7902) An evaluation of the fuel consump- 
tion of new technology automobiles. (Davis, Eryou and Asso- 
ciates Ltd., Ottawa, Ontario (Canada)). Feb 1979. 317p. 
(MICROLOG—81- -1178). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St. Ottawa, Ont., 

Canada K1A OG1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

This project investigated the temperature sensitivity of fuel 
economy in six specific 1977-79 automobiles using new engine and 
driveline technology. Road tests, involving urban/suburban or 
highway driving with warm or cold start up, were conducted at 
ambient temperatures corresponding to typical Canadian spring, 
summer, and winter conditions. Standard winter or summer grades 
of gasoline were used, and their analyses are included in an appen- 
dix. During the road tests various parameters were measured using 
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continuous or intermittent on-board reading. Test results are pre- 
sented in graphic form, such graphs forming the bulk of this report. 
Overall results showed an inverse relationship between fuel con- 
sumption and ambient temperature for all models tested, a loss of 
fuel economy in typical cold-start conditions, fuel economy savings 
at lowered highway speeds, and a relationship between oil tempera- 
ture equilibration times and ambient temperature. 5 figs., 6 tabs. 


26242 (DOE/CE/15334—T2) Non-contacting fluid ring 
seal systems for railcar axle bearing systems: Quarterly 

progress report No. 3, December 16, 1987-March 15, 1988. 
(Ernst | Mechanical Industries, Old Saybrook, CT (USA)). 
1988. Contract FG01-87CE15334. 8p. NTIS, PC A02. 
Order Number DE88007312/JAW. 

One test rig was completed, and a FR seal prototype test 
was initiated. No leaks of grease were detected. A used "D” sized 
lip seal was evaluated. New FR seals are being designed. 6 figs. 
(DLC) 


26243 (NAL-TM—556) Measurements of dynamic stabil- 
ity of capsule-type re-entry vehicles at hypersonic speeds. Ya- 
mamoto, Yukimitsu; Watanabe, Mitsunori; Nomura, Shi- 
geaki; Koyama, Tadao; Hozeki, Koichi; Yoshizawa, Akira; 
Ito, Tetsuichi; Takatsuka, Hitoshi. (National Aerospace 
Lab., Chofu, Tokyo (Japan)). Nov 1986. 21p. (In Japanese). 
NTIS (US Sales Only), PC A03. Order Number 
DE88770072/JAW. 

Testing for the dynamic stability of capsule-type re-entry ve- 
hicles in a hypersonic flow is conducted. Results obtained are as 
follows. S-type models are dynamically stable, and the radius of 
curvature at the head has little effect on its dynamic characteristics. 
Compared to a model with a half cone angle of 10°, one with an 
angle of 6° undergoes smaller variations in the dynamic stability dif- 
ferential coefficient at all the angles of attack examined, indicating 
that the latter model has better performance with respect to dynam- 
ic characteristics. M-type models become dynamically unstable at 
an angle of attack of 0° In particular, the M-1 and M-3 models, 
which have a reverseconical portion with a half cone angle of 20° 
show extremely unstable behaviors, including intensified vibrations. 
This can be attributed to the reattachment of a flow that has 
broken away from the head. M-type models increases in dynamic 
stability with increasing angle of attack. Static stability characteris- 
tics should be taken into account in considering guideless flights. It 
is concluded that the S-type model with a half cone angle of 6° has 
the most favorable shape in terms of dynamic and static aerody- 
namics. (15 figs, 3 tabs, 28 refs) 


26244 (NAL-TM—557) Oil flow patterns on a series of 
capsule-type re-entry vehicles at hypersonic speeds. Yama- 
moto, Yukimitsu; Watanabe, Mitsunori; Nomura, Shigeaki; 
Koyama, Tadao; Hozeki, Koichi; Yoshizawa, Akira; Ito, 
Tetsuichi; Takatsuka, Hitoshi. (National Aerospace Lab., 
Chofu, Tokyo (apan)). Nov 1986. 49p. (In Japanese). NTIS 
(US Sales Only), PC 
JAW. 


A03. Order Number DE88751805/ 


Oil flow visualization tests are made to examine various for- 
eand afterbody flow patterns on a series of capsule-type vehicles at 
a Mach number of 7.1 and at angles of attack from 10 to 20 deg. 
The Reynolds number is varied from 4.5 x 10‘ to 1.8 x 105 per unit 
length (cm). Two types of model configurations are used for the 
tests: blunt cone (S-type) and combination of a reverse cone and a 
cylinder (M-type). In S-type models, axial oil separation does not 
occur at an angle of attack of 20 deg, though the shear stress at the 
surface increases as the Reynolds number is raised. In M-type 
models, separation takes place at 20 deg on the back surface just 
downstream of the shoulder, and the pressure on the cylinder por- 
tion becomes higher at this angle than at 10 deg, resulting in a de- 
creased distance between the separation point and the reattachment 
point. Other three-dimensional separation/reattachment flows in a 
hypersonic region are also analyzed in detail based on a series of oil 
flow tests to clarify basic characteristics. (9 figs, 2 tabs, 35 photos, 
14 refs) 
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26245 (SC/ORC—79/006) Study of relative fuel efficien- 
cies under Canadian climatic conditions of automobiles with 
advanced engine designes. Grinberg, L. (Shell Canada Ltd., 
Toronto, Ontario. Oakville Research Centre). Aug 1979. 
43p. (MICROLOG—81-1904). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

Five 1979 model cars featuring advanced engine designs 
have been evaluated in terms of fuel consumption, exhaust emis- 
sions, driveability and other charcateristics. The results show that 
all five meet the current Canadian emission standards at 25/sup 0/ 
C. The hydrocarbon and carbon monoxide emissions of the three 
gasoline powered cars, escalate at low ambient temperatures, while 
the emissions of the two diesel powered cars are not significantly 
affected by variations in temperature. The fuel consumption of all 
five cars increses with reduction in ambient temperature. The in- 
crease in the combined city-highway fuel consumption rating, how- 
ever, is less severe for the diesel powered cars and a turbocharged 
gasoline car than for the other two test cars. When compared in 
terms of the combined EPA fuel consumption rating per tonne of 
inertia weight, the two diesel powered cars are 37% superior to the 
three gasoline powered cars. The driveability of the three gasoline 
powered cars was rated to range from fair to good, while that of 
the diesel powered cars was found to be excellent. 5 refs., 12 figs., 
22 tabs. 


26246 (SC/SSD—8/5400/501) Passenger car fuel con- 
sumption survey. (Statistics Canada, Ottawa, Ontario. Sur- 
veys Div.). Mar 1984. 18p. (CE—01022). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per page, 
$3.40 CAN minimum. 

This survey originated from a proposal to monitor the fuel 
consumption and fuel economy of personal use passenger cars oper- 
ated in Canada. Its purpose is to establish a data base which would 
contain information on total distance travelled, total amount of fuel 
consumed, average distance obtained per unit of fuel, total expendi- 
tures on fuel, and seasonal fluctuations in fuel consumption and in 
distance travelled. Among the needs served by this data base are 
the monitoring of passenger car fuel economy standards and the es- 
timation of pasenger car fuel requirements in conditions involving 
fuel shortages. Survey methodology is by telephone interview to 
trace selected vehicles to the registered owners, at which time a 
fuel purchase diary is then mailed to the principal driver of the car. 
The results are tabulated on a quarterly basis and to be released as 
they become available in bulletins similar to this. Data are present- 
ed for each province and the total for Canada is given. During the 
fourth quarter of 1982, it is estimated that there were 7.3 million 
personal use passenger cars operated in Canada. These cars were 
driven 28 billion kilometers and consumed 4.3 billion litres of fuel. 
Their average litres/100 kilometres and the average fuel consump- 
tion was 590 litres. 8 tabs. 


26247 (TC/TDC—TP3584) Non-petroleum energy 
sources for urban transit. Sims, L.; Hayto, S.A.; Smith, T. 
(Transport Canada, Montreal, Quebec. Transportation De- 
velopment Centre). Jun 1982. 97p. (MICROLOG—82-4473; 
CE—01025). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

The purpose of this study was to examine the alternatives 
available to conserve petroleum energy in the operation of urban 
transit systems in Canada. This was done by investigating the avail- 
ability of alternative technology and analyzing the feasibility of 
converting public transit systems to non-petroleum energy sources. 
The report describes the characteristics of availability of alternative 
technologies in terms of different types of vehicles, motive power 
stystems and infrastructure requirements. An appendix to the report 
describes the available propulsion systems in more detail. The 
report describes a methodology for evaluating urban transit tech- 
nologies relative to these criteria. In addition, a case study of the 
evaluation process is presented. The main conclusion of the report 
is that there are significant ways to reduce petroleum fuel consump- 
tion by urban transit vehicles. The report presents the conclusions 
of the study team as to the best alternatives to conventional and 
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diesel traction as well as suggestions for further research and devel- 
opment. 72 refs., 8 figs., 5 tabs. 


26248 (TC/TDC—TP3714E) Non-petroleum energy 
sources for urban transit. Summary report. Sims, L.; Hayto, 
S.A.; Smith, T. (Transport Canada, Montreal, Quebec. 
Transportation Development Centre). Jun 1982. 26p. (CE— 
01000). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The purpose of this study was to examine the alternatives 
available to conserve petroleum energy in the operation of urban 
transit systems in Canada. This was done by investigating the avail- 
ability of alternative technology and analyzing the feasibility of 
converting public transit systems to non-petroleum energy sources. 
The report outlines the characteristics of available alternative tech- 
nologies in terms of different types of vehicles, motive power sys- 
tems and infrastructure requirements. The report describes a meth- 
odology for evaluating urban transit technologies, and identifies ap- 
propriate evaluation criteria. The main conclusion of the report is 
that there are significant ways to reduce petroleum fuel consump- 
tion by urban transit vehicles. The report presents the conclusions 
of the study team as to the best alternatives to conventional and 
diesel traction as well as suggestions for further research and devel- 
opment. This report is a summary of Report TP3684, ”Non-Petrole- 
um Energy Sources for Urban Transit”. 3 figs. 


3203 Industry And Agriculture 
REFER ALSO TO CITATION(S) 25724, 26222, 26694 


(AC/R—I694) Food processing, distribution, and 
retailing energy research, development and demonstration 
projects in Canada, LeBlanc, D. (Agriculture Canada, 
Ottawa, Ontario. Research Branch). Feb 1985. 3lp. (CE— 
01017). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI; 
$0.34 CAN per page, $3.40 CAN minimum. 

In the food processing, distribution and retailing sectors, 
energy cost increases have overtaken the small profit margins avail- 
able, thus costs to the consumer have been increased. In order to 
help this sector with the burden of energy costs, the Canadian gov- 
ernment has provided considerable funds for research, development 
and demonstration of solutions to reduce the impact that energy 
costs have had on the industry. This report provides information on 
Federally funded food processing, distribution and retailing energy 
research, development and demonstration projects in Canada that 
have been conducted recently or are ongoing. Overview and re- 
search project titles are provided for eight different programs, and 
summaries of individual projects are given for the Energy Research 
in Agriculture and Food program. 6 refs., 7 tabs. 


26250 (CANMET—7903) Development of an industrial 
burner for using gases of low calorific value. Overall, J.; 
Schaus, O.0.; Khoo, S.W. (Canada Centre for Mineral and 
Energy Technology, Ottawa, Ontario). Mar 1979. 82p. (MI- 
CROLOG—80-0493). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. $0.34 CAN per page, $3.40 minimum; MF $10 
CAN. 

The increased interest in coal gasification processes to 
produce supplemental fuel supplies has generated considerable en- 
thusiasm in the uses of low energy gas. One possible use is in pro- 
viding process heat. To determine the availability and state of the 
art of low energy gas burners, the first phase of this project in- 
volved a literature review. Information on low energy gas burner 
design was found to be scarce and few burners are known to be in 
operation in North America at this time. The second phase of this 
project was to develop an improved low energy gas burner. Be- 
cause of the number of generic types of burners, research was limit- 
ed to boiler burner design. Several commercially available small 
scale burners were tested. Five different gas compositions were 
tested with one of the gases simulating gas from a Wellman-Gallu- 
sha gasifier and one a Winkler air gasifier. A screen type burner 
and a “waffle” burner with a corrugated metal flame holder were 
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tested and showed some problems. Both burners would have been 
prone to malfunction if they had been operated with dirty gas. To 
reduce possible dirty gas problems, four modified swirl burners 
were tested. These designs did not provide stable combustion due 
to flashback, poor mixing, and lack of a suitable flame holder. A 
two stage mixing burner was developed that stabilized combustion 
in a refractory cone. The two stage mixing allowed control over 
the flame length and allowed compensation for different gas prop- 
erties. The method of injecting the gas into the burner allowed low 
gas pressure to be used and the burner internal configuration was 
designed to minimize dirty gas problems. Further development 
work with the two stage burner will require detailed testing at 
inputs of at least 105 MJ/h on synthetic gas and should involve 
some tests with dirty gas. 29 refs., 30 figs., 21 tabs. 


26251 (EGG-M—16887) Advanced chemical heat pumps 
using liquid-vapor reactions. Kirol, L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1987. Contract AC07-761D01570. 
8p. (CONF-8709166—6). NTIS, PC A02/MF AOI; 1; GPO 
Dep. Order Number DE88006760/JAW. 

From 9. annual industrial energy technology conference; 
mms Station, TX, USA (16 Sep 1987). 

emical heat pumps utilizing liquid-vapor reactions can be 

odie in forms analogous to electric drive vapor-compression 
heat pumps and heat activated absorption heat pumps. Basic ther- 
modynamic considerations eliminate some heat pumps and place re- 
strictive working fluid requirements on others, but two thermodyn- 
amically feasible systems have significant potential advantage over 
conventional technology. An electric drive reactive heat pump can 
use smaller heat exchangers and compressor than a vapor-compres- 
sion machine, and have more flexible operating characteristics. A 
waste heat driven heat pump (temperature amplifier) using liquid- 
vapor chemical reactions can operate with higher coefficient of 
performance and smaller heat exchangers than an absorption tem- 
perature amplifying heat pump. Higher temperatures and larger 
temperature lifts should also be possible. 4 refs., 5 figs. 


26252 (EMR—1987F) Compressors and turbines. (Minis- 
tere de l’'Energie, des Mines et des Resources, Ottawa, On- 
tario (Canada)). 1987. 174p. (In French). (MICROLOG— 
88-00850). Canadian Government Publishing Centre, Supply 
and Services Canada, Ottawa, Ont., Canada K1A 0S9; 
$11.00 CAN; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

The current use of certain types of compressors and turbines 
in industry and in commercial buildings makes their efficient use es- 
sential for maximum economy of operational costs. This report 
serves as a reference manual for achieving this objective through 
optimum energy management. It describes basic principles for com- 
pressor and turbine operation, with simplified mathematical equa- 
tions for calculating their energy requirements. Typical machinery 
and systems are outlined, and their energy consumption characteris- 
tics are studied. Finally, ways for economizing on their energy use 
are given, along with calculation methods to determine energy and 
cost savings. Specific possibilities of energy savings are mentioned. 
in the areas of operation, maintenance modification and replace- 
ment of parts. Includes glossary. 


26253 (FCC—40-68-545) Study on the application of an 
air-to-air type heat exchanger for recovery of exhaust heat 
from dry-kiln ventilators. (Forintek Canada Corp., Ottawa, 
Ontario). Sep 1981. 54p. (CE—01019). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St. 
Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per page, 
$3.40 CAN minimum. 

A heat-pipe heat exchanger was used to recover exhaust 
heat from the ventilation system of a 4000 bd ft capacity research 
dry-kiln. Heat exchanger effectiveness ranged from 76 to 90 percent 
for sensible heat transfer under winter operations. Total heat effec- 
tiveness ranged from 9.2 to 21.4 percent. Energy savings for 
spruce-pine-fir studs and 1-inch hard maple were 7.4 and 3.8 per- 
cent, respectively. This would result in estimated payback periods 
of 0.7 years for spruce-pine-fir and 1.7 years for 1-inch maple ap- 
plied to an industrial drying operation. 8 refs., 6 figs., 7 tabs. 
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26254 (MU/ME—BETT8403) Energy efficient food 
preparation equipment, processes and procedures in restau- 
rants. (Manitoba Univ., Winnipe 


gz ( f t. of Me- 
chanical Engineering). Jul 1984. 258p. (MICROLOG—85- 
0993; CE—01029). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

This report was prepared to evaluate the energy conserva- 
tion potential in food preparation portion of a restaurant's total 
energy costs through the proper choice and application of food 
preparation equipment. A 10 to 20% reduction in this portion of a 
restaurant’s energy costs would represent substantial savings to res- 
taurant management. This report encompasses both the technologi- 
cal aspects of cooking equipment and the more practical aspects of 
food preparation. It is concluded that there are many opportunities 
to reduce energy consumption in restaurant food preparation. Effi- 
cient use of equipment saves energy at little or no cost to the res- 
taurant owner. Energy efficient matching of food preparation 
equipment to cooking methods also results in no-cost energy sav- 
ings. Purchasing equipment with energy-saving features reduces 
energy consumption during the life of the equipment. Specific con- 
lusions on energy-saving equipment and methods are given in each 
section of this report. 148 refs., 43 figs., 1 tab. 


26255 (NP—8770121) Investigations for the reduction of 
ee ree Se ee ee eee 
essing of antibiotics on the example of penicillin II. Pt. 1. 
Se ee ae 
Schuegerl, K.; Lorenz, T.; Likidis, Z. (Hannover Univ. 
(Germany, F. R). Inst. fuer Technische Chemie; Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). Aug 1986. 135p. (in German). S (US Sales 


Only), PC A0O7/MF AOl. Order Number DE88770121/ 
JAW. 


The concentrations of most important medium components 
were permanently measured by means of an on-line analyser system 
consisting of a ultrafiltration probe for continuous sterile sampling 
of cell-free fermentation broth and a multichannel autoanalyser. An 
improved process operation was possible by coupling the reactor 
and its periphery to a process computer to store and evaluate the 
measured data. The specific power input into the applied airlift 
tower loop reactor could be considerably reduced by means of 
pellet morphology and a parameter-adaptive closed loop control of 
the dissolved oxygen concentration in the broth. Reactive extrac- 
tion of penicillin from model media and fermentation as well as its 
reextraction were carried out in different extraction columns, in a 
mixer-settler and in different centzifugal extractors. By testing sev- 
eral carriers a new inexpensive compound, diisotridecylamin, was 
found, which proved to be - beside Amberlite LA-2 - as especially 
suitable for the extraction of penicillin. Extractions were carried 
out at pH 5 and reextractions at pH 7.5 at different phase-rations, 
throughputs from 20 1/h up to 1.5 m/sup 3//h and at penicillin 
concentrations up to 40 g/l with very high degrees of extraction. 


26256 (NP—8770122) Development and testing of a 
method to clean exhaust gases in connection with exhaust-gas- 
heat-recovery. Final report and supplement volume. Gombert, 
J.; Ingenpass, H.; Keller, H.; Brandl, A.; Guggenberger, J.; 
Thallmair, E. (Erlus Baustoffwerke A.G., Neufahrn (Ger- 
many, F.R.); Technischer Ueberwachungs-Verein Bayern 
e.V., Muenchen (Germany, F.R.). Zentralabteilung Tech- 
nische Chemie; Umweltbundesamt, Berlin (Germany, F.R. )). 
aT 1986. 228p. (In German). NTIS (US Sales Only), PC 
11/MF AO01. Order Number DE88770122/JAW. 

The aim of the work was to test whether it is possible to 
combine the leaning of exhaust gases with exhaust-gas-heat-recov- 
ery in a plant of the earthware industry. The mainly tested sub- 
stances have been inorganic gaseous chlorine and fluorine com- 
pounds. The exhaust gases should have been cooled down beneath 
the dew-point of water, whereby the meationed substances go into 
the condensate. In laboratory tests and tests with a laboratory-ap- 
peratus on a plant the principal feasibility has been tested. Different 
materials have been examined. On a technical plant the characteris- 
tic values for the demonstration plant have been worked out. At 
the demonstration plant (for ca. 14500 m/sup 3//h) the measure- 
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ments have been made flue-gas and sewage sided (neutralisation 
plant). The chloride and fluoride content in the pure gas was be- 
neath 5 mg/m/sup 3/. The heat-recovery corresponded to the ex- 
pectations, the utilization of the recovered heat has still to be im- 
proved. 


26257 (OAF/AEC—AGDEX261/717) Water source heat 
pumps in a mushroom plant. Final report. Spieser, H. (Ontar- 
io Ministry of Agriculture and Food, Toronto (Canada). 
Fp cat Energy Centre). Apr 1987. 7p. (MICRO- 
LOG—87-06323). Ontario Ministry of Agriculture and 
Food, Consumer Information Centre, 801 Bay St., Main 
Floor, Toronto, Ont., Canada M7A 2B2; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Optimum mushroom production requires precise year-round 
control of the growing environment. Various parameters such as 
temperature, carbon dioxide levels, fresh air, and humidity levels 
have to be carefully varied according to the growth cycle of the 
mushroom. In 1983 modifications were carried out on a mushroom 
plant which utilizes a Dutch Tunnel growing system. At that time 
water-to-water heat pumps coupled to a ground loop were added 
to supply cooling for this plant, which has six growth rooms, each 
with a bed area of 370/m/sup 2/. The report describes the system 
and its operation, with a cost analysis showing significant savings 
over alternative systems. | tab., 1 fig. 


26258 (OAF/AEC—AGDEX290/731) Water source heat 
pumps for greenhouse soil cooling. Final report. Spieser, H. 
(Ontario Ministry of Agriculture and Food, Toronto 
(Canada). Agricultural Energy Centre). Jun 1987. 17p. (MI- 
CROLOG—87-06324). Ontario Ministry of Agriculture and 
Food, Consumer Information Centre, 801 Bay St., Main 
Floor, Toronto, Ont., Canada M7A 2B2; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

In an attempt to diversify and grow flowers which are in 
high demand, growers are looking to produce certain exotic flow- 
ers which require unique growing conditions. One example is the 
Alstroemerias also knwon as the Peruvian Lily. If the plants are 
grown continuously at about 12-15/sup 0/C soil temperature, the 
plant will continue to flower regardless of air temperature and pho- 
toriod. These latter two factors are considered secondary to the im- 
portance of cool soil temperatures. Alstroemeria production is still 
relatively new to the greenhouse industry. Some controversy still 
exists as to the direct benefits of planned soil cooling. This project 
was set up to evaluate a mechanical soil cooling system for continu- 
ous year round Alstroemeria production. A heat pump soil cooling 
system was installed in two greenhouses each with dimensions of 16 
m by 61 m. Combined these greenhouses have a growing area of 
1952 m/sup 2/. These greenhouses are older wooden greenhouses, 
covered by double poly, air-inflated glazing. This system worked 
very well, maintaining the soil temperature at the proper levels 
throughout the spring and summer months. During the rest of the 
year the soil cooling system is used less intensely. During winter 
months when soil cooling is not required, the heat pumps provide 


base load heating to the greenhouse through fan forced unit heat- 
ers. 


26259 (OH/R—87/31/K) The effect of substrate on 
prawn density and biomass. Kwik, J.K. (Ontario Hydro Re- 
search Div., Toronto (Canada)). 9 Apr 1987. 13p. (MICRO- 
LOG—87-06260). Ontario Hydro Research Division, Edito- 
rial Section, 800 Kipling Ave., Toronto, Ont., Canada M8Z 
5S4; $10.00 CAN; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
KIA 0G1; $10 CAN. 

The hypothesis that the provision of artificial substrates can 
increase the growth and survival of prawns was tested. Post-larval 
prawns were raised in bare cages, cages with horizontal substrates 
and cages with horizontal/vertical substrates. Both substrated types 
resulted in significantly higher biomass (g/m/sup 2/) up to the 30th 
week of the 40-week study. The substrate with the horizontal and 
vertical components were more effective in increasing biomass than 
the substrates with only horizontal components. The percentage of 
animals remaining was significantly higher in the treatment cages 
than in the control cages for the first 10 weeks. 
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26260 (OH/R—87/91/K) Effect of ration size on the 
growth and food conversion of Macrobrachium rosenbergii. 
Niklas, P.; Kwik, J.K. (Ontario Hydro Research Div., To- 
ronto (Canada)). 13 May 1987. 18p. (MICROLOG—87- 
06275). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $10 CAN. 

Growth-ration relationship were defined for 2, 5 and 15 g 
size classes of the freshwater prawn, Macrobrachium rosenbergii, 
fed commercial prawn pellets and fish flesh. Maintenance rations 
were 0.7, 0.5 and 0.25% of body weight/day for 2, 5 and 15 g 
prawns respectively. Optimum rations were 3.5, 2.5 and 0.9% of 
body weight/day. It was determined that feeding at or near maxi- 
mum ration levels would result in the most cost effective produc- 
tion of prawns in intensive culture systems where heating costs pre- 
dominate. A ration and growth rate versus size curve was con- 
structed for determining feeding level requirements for prawns. 


26261 (OH/R—87/105/K) Responses of prawn to water 
flow rates. Vascotto, G.L.; Nilas, P.U. (Ontario Hydro Re- 
seatch Div., Toronto (Canada)). 28 May 1987. 19p. (MI- 
CROLOG—87-06269). Ontario Hydro Research Division, 
Editorial Section, 800 Kipling Ave., Toronto, Ont., Canada 
M8Z 5S4; $10.00 CAN; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

An aquarium study to determine the responses of postlarval 
macrobrachium rosenbergii to varying water changes was carried 
out. Six week old postlarvae were raised in glass aquaria receiving 
0, 1.15, 7.2 and 14.4 water changes per day over a 12 week period. 
The treatments had significant influences on survival, biomass, and 
average size of the animals. Maximum survival and highest biomass 
were found in the 1.15 water turnover treatment; however, this 
treatment also produced the smallest average size animals. Early 
high mortalities were attributed to poor growing conditions in the 
high and low flow treatments, while later mortality appeared to be 
biomass dependent. 


26262 (OH/R—87/136/K) Distribution patterns of Ma- 
crobrachium rosenbergii relative to the presence of cover 
strips. Vascotto, G.L. (Ontario Hydro Research Div., To- 
ronto (Canada)). 27 May 1987. 15p. (MICROLOG—87- 
06262). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $10 CAN. 

The responses of adult Macrobrachium rosenbergii to the 
presence, absence and location of artificial cover strips in four dif- 
ferent configurations were studied in aquaria. The animals displayed 
a strong preference for the cover strips. When strips dangling from 
the surface were presented, the animals could be induced to occupy 
the upper half of the water column at densities nearly 4.5 times 
higher than in a bare tank. Strips extending from the surface to 
bottom also resulted in a significant redistribution of animals. The 
animals associated with cover strips tended to favor horizontal sur- 
faces such as those found at the tips of strips and at the bottom. 
The success of cover in redistributing the prawns appeared to be 
negatively influenced by the presence of dominant males who main- 
tained a number of smaller animals herded in the corners of the 
aquaria. 


26263 (ORF/ESC-—-BETT-8213) Energy recovery from 
domestic and office wastes. A feasibility study of energy re- 
covery from domestic and office wastes by on-site inciner- 
ation. (Ontario Research Foundation, Mississauga (Canada). 
Energy Systems Centre). Mar 1982. 4lp. (MICROLOG— 
85-0991; CE—01030). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. $0.34 CAN per page, $3.40 minimum; MF $10 
CAN. 

Domestic wastes from high rise apartment buildings, and 
paper wastes from office buildings represent a valuable source of 
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energy. There is a potential for on-site incineration of these wastes 
to produce energy for heating and cooling which could then be 
used to displace energy from conventional sources. This project 
was undertaken to evaluate the technical and economic feasibility 
of utilizing the energy content of domestic and office wastes 
through on-site iicineration with heat recovery. This was done 
through an evaluation of the composition, qualities and heating 
values of domestic and office wastes; a state-of-the-arts survey of 
equipment for incineration of, and heat recovery from, office and 
apartment building wastes; and a preliminary economic evaluation 
of energy recovery from waste for a variety of sizes of office and 
apartment buildings. It was found that the market sector for which 
energy recovery from domestic and office wastes were found to be 
viable is limited to apartment buildings with more than 3,000 units, 
and office buildings with more that 75,000 square meters and ab- 
sorption cooling. 22 refs., 3 figs., 7 tabs. 


26264 (ORF/ESC—BETT8214) Heat recovery from flue 

gases in office and apartment buildings. (Ontario Research 

Foundation, Mississauga (Canada). Energy Systems Centre). 

Mar 1982. 60p. (MICROLOG—85-0992; CE—01028). 

CANMET/TID, Energy, Mines and Resources Canada, 555 

Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3. 40 minimum; MF $10 CAN. 

This report presents an overview of the existing technology 
for flue-gas heat recovery from typical heat plants in apartment and 
Office buildings. Emphasis is placed on commercially available 
equipment that could be used for reclamation of waste heat for 
boiler feed water heating or combustion air preheat. Both condens- 
ing and non-condensing heat exchange technologies are examined. 
The study examines and documents a variety of heat recovery 
equipment in terms of performance, capacities, operation and main- 
tenance requirements. It establishes system selection critieria and 
provides a basis for evaluating the economic viability of energy re- 
covery investments. Finally, the study reviews related codes and 
standards to identify potential constraints that may exist. 14 refs., 13 
figs., 8 tabs 


3206 Municipalities And Community Systems 
REFER ALSO TO CITATION(S) 26166, 26201, 26202 


26265 (AMA—8703) Feasibility of energy recovery from 
waste for Alberta. (Alberta Municipal Affairs, Edmonton 
Cone Innovative Housing Grants Program). Mar 1987. 
bot (MICROLOG—88-00218). Alberta. Alberta Municipal 
airs, Jarvis Bldg., 6th Floor, 9925-107 St., Edmonton, 
Alta., Canada TSK 2H9; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This study examines the economic ramifications of waste in- 
cineration with and without energy recovery in facilities of up to 
100 tons per day, and only as such concepts relate to Alberta. The 
first part of this report contains the results of a literature search de- 
tailing the general subject of waste incineration and energy recov- 
ery. This is followed by chapters dealing with environmental as- 
pects and a survey of current waste-to-energy systems operating in 
North America. The remainder of the report documents costs, rev- 
enues, and factors in the economy that have an impact on the 
future of waste incineration and energy recovery. A financial model 
was created to analyze key economic factors affecting waste-to- 
energy systems, which were found to be: interest rates, the size of 
the waste stream, the type of energy to be generated, and prices of 
equivalent energy. It is concluded: the primary purpose of waste in- 
cineration is to facilitate waste disposal by means of volume reduc- 
tion; environmental effects can be kept within existing standards; 
energy can be recovered from the incinerated garbage, most com- 
monly by generating hot water or steam, but the market for recap- 
tured energy is questionable because it costs too much; the concept 
of district heating is not practical for Alberta at this time; the addi- 
tion of energy recovery equipment can be shown to reduce the net 
cost per ton of waste disposal, if there is a customer for the energy; 
to build an incineration facility without energy recovery can be jus- 
tified only under certain circumstances. 52 refs., 2 figs., 18 tabs. 
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26266 (ANL/CNSV-TM—193) Bidirectional 
ment through landfill cover materials, Volume 1; Instrumenta- 
tion and preliminary site investigations at Mallard North 


gas move- 


Landfill, Dupage County, Illinois. Bogner, J.; Brubaker, K.; 
Tome, C.; Vogt, M.; Gartman, D. (Argonne National Lab., 
IL (USA)). Feb 1988. Contract W-31109-ENG-38. 35p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE88007132/JAW. 

Since the first commercial landfill gas recovery system was 
installed in 1975 at the Palos Verdes Landfill in southern California 
(Zimmerman et al., 1983), there have been few systematic research 
efforts aimed at understanding gas dynamics in the landfill and, in 
particular, gas exchange between the landfill and the atmosphere 
through the cover materials. To maximize the amount of landfill 
gas available to a recovery system, the impact of processes by 
which gas is vented or consumed in near-surface zones must be 
minimized. This report describes a project undertaken to monitor 
the flow of gas in a landfill. Data from the observations are present- 
ed. 32 refs., 12 figs., 3 tabs. 


26267 (CONF-871269—3) Bioconversion of MSW [mu- 
nicipal solid waste] and recovery of organic acids. Antono- 
poulos, A.A.; Wene, E.G. (Argonne National Lab., IL 
(USA)). 1987. Contract W-31109-ENG-38. 11p. NTIS, PC 
— A0l1; 1; GPO Dep. Order Number DE88005992/ 
AW. 
From Anaerobic digestion program review meeting; Golden, 
CO, USA (1 Dec 1987). 

Research was conducted to determine the feasibility of bio- 
processing municipal solid waste (MSW) to produce organic acids 
and recover the acids for hydrocarbon fuels production. This work 
focused on acid production from anaerobic digestion of a simulated 
MSW material, and densified refuse-derived-fuel MSW substrate, 
using 5-L continuously stirred and 12-L packed bed anaerobic di- 
gesters. Methane generation was inhibited by heat treatment, addi- 
tion of a methanogen inhibitory compound, low pH, inoculum from 
a long-term acid adapted culture, and short retention times. Steady 
state operation was reached with acid concentrations of 15,000 to 
18,000 mg/L. Nitrogen supplementations to the feedstock increased 
volatile acid concentrations to between 27,000 to 30,000 mg/L. 
Aerobic sewage sludge additions to feedstock increased peak levels 
of acid production to 22,000 mg/L. Acid extraction with trioctyl- 
phosphine oxide (TOPO) in heptane extracted more than 82% of 
the acid content in a single extraction of digester fluids with 15,000 

mg/L total acids. 9 refs., 3 figs., 1 tab. 


26268 (CONF-8711163—1) Successful recycling for 
sludge and solid waste. Kovacik, T.L. (Toledo Dept. of 
Public Utilities, OH (USA)). 1987. 6p. NTIS, PC A02/MF 
A01. Order Number DE88900448/JAW. 

From BioCycle southeast conference; Orlando, FL, USA (4 
Nov 1987). 

We have mixed digested primary sewage sludge with undi- 
gested, thickened waste activated sludge, dewatered in polymer 
conditioned belt presses, and add lime and cement kiln dust in post 
press operations. For at least seven days the combined mixture is 
aerated. The product is far more community acceptable than tradi- 
tional sludge cake, and is clearly environmentally safe and meets 
the most stringent new regulatory controls. Even when the kiln 
dust treated sludge was stressed to a pH of 4, which is far more 
acidic than would be expected in agricultural soils, the sludge/kiln 
dust mixture easily met EPA criteria. The process results in a re- 
duction in the weight and in the volume of material. In our Sylva- 
nia Pilot Project, 555 tons of sludge were treated with 178 tons of 
kiln dust, resulting in 504 tons of finished product - a 10% reduc- 
tion in sludge weight and a far greater reduction in sludge volume. 
The product can be stored for long periods of time without deterio-| 
ration. Thus, we see a process that requires about seven days for 
total treatment. We see a process with limited capital requirements. 
We see a process with operating costs at or below traditional PSRP 
processes and far less than alternative PFRP options. We see a 
community acceptable, storable, nearly odorless, granular, pasteur- 
ized product that provides built in protection against pathogen re- 
growth, odors, and the migration of toxic compounds. We see a 
product that has multiple market options. The N-Viro Soil product 
optimizes the nutrient values of sludge, provides potassium, sulphur, 
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and even trace minerals from kiln dust and provides sufficient calci- 
um carbonate to provide both liming and long-term soil calcium re- 
quirements. This combination is attractive to agricultural interests, 
is ideal for reclamation projects or landfill cover materials, and is 
an excellent landscape fertilizer and soil conditioner. 


26269 Hydro-Quebec. Annual report, 1986. 
(Hydro-Quebec, Montreal (Canada)). Hydro 1987. 80p. S 
French). (MICROLOG—88-00066). dro Quebec, 
boul. Dorchester ouest, ee Pon Conall H2Z 1Ad. 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, it., Canada KIA 0GI1; 
$10 CAN. 

This report summarizes the activities of Hydro-Quebec in 
the fields of market evaluation, electric transmission and 


generating, 
distribution facilities, technical developments, electric power ex- 


ption, 
are presented where applicable. Some future projections are given. 
23 figs., 18 tabs. 


26270 (SNC—8209) District heating alternatives using a 
central wood residue fired heating plant. Final report. 
Murphy, D.P.; Eyre, F.W. (SNC Group, Montreal, Quebec 
(Canada)). Sep 1982. 119p. (CE—01018). CANMET/TID, 
Energy, Mines Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1; $0.34 CAN per page, 
$3.40 CAN minimum. 

The study was commissioned to serve as an example of using 
waste-wood combustion to provide district heating, with or without 
cogeneration, and to highlight the specific application of this princi- 
ple. The case study was based on the sawmill operation in Papin- 
eauville, Quebec, analyzing the concept of utilizing the available 
wood waste from this sawmill to fuel an integrated small district 
heating scheme. The study also set out to investigate the feasibility 
of integrating a co-generation facility into the overall scheme. Two 
potential clients constitute the present extent of the district heating 
system with heating loads only. A review of both clients defined 
a ee ae at cee te on 
waste fired installation. The correlation of these two reviews de- 
fined the total energy profile available. From the views of available 
processes for wood-waste burning, cogeneration alternatives and 
heat transfer medium alternatives, the study arrived at an optimum 
system. The optimum system was determined by consideration of 
the technological, capital, and operating costs dictated by the “off 
the shelf” equipment alternatives. 18 figs., 2 tabs. 
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26271 (MU/ME—BETT8402) Energy management 
wae Qe eee ee ses oui. tee ot Ue. 
grams, (Manitoba Univ., W Sa ). Dept. of Me- 
chanical Engineering). Jun 1 3 . (MICROLOG—85- 
0989; CE—01027). CANMET/TID, ‘gy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 
This study identified 38 Canadian community colleges and 
universities that offer programs in the foodservice and hospitality 
technology. A combined mail and telephone survey was conducted 
to determine the extent that topics in the energy management field 
have penetrated the curricula at these institutions. The results of 
the study indicate that none of the institutions presently has a 
course within their curricula that concentrates specifically on 
energy management in the foodservice/hospitality industry. How- 
ever, several administrators/instructors indicated that such topics as 
electrical demand cost control as well as energy conserving food 
processes and equipment were discussed within present programs. 
Overall, there was an indication that the emphasis on the energy 
management technology within the course material was increasing 
and that the need for related teaching aids, resource material and 
external technical support as stimuli was required. 2 refs., 1 fig. 
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PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 26243, 26244 


ee ee ae Se 
system for NAL STOL research aircraft. Tanaka, Keiji, 
tional Aerospace Lab., Chofu, Tokyo (Japan)). Dec 1986. 
26p. (In Japanese). NTIS (US Sales Only), PC A03. Order 
Number DE88751806/JAW. 

A basic design concept of a flight director system (FDS) is 
developed in an effort to examine backside operations during the 
approach phase, centering on the transient responses at the time of 
the shift to the ILS step and the stability during the following 
steps. This FDS has three commands: pitch command, flight path 
command and bank command. Equations are formulated to gener- 
ate these commands. To determine the flight-director dynamics, 
models of pilots, FDS and STOL research aircraft are developed 
on the assumption that they can be connected linearly, and dynamic 
responses of the entire system are calculated. To set up parameters 
based on responses of the system, examination is made of a stabili- 
zation/control system model, pilot model for pitch control, wash- 
out time constant of the pitch command loop, pilot model for speed 
control, glide slope capture characteristics, localizer deviation cor- 
rection characteristics and localizer capture characteristics. (2 figs, 
4 tabs, 13 refs) 
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26273 (ME—TP8525E) Thermal management of a “BC” 
size molicel. Fouchard, D.; Ruggier, L.; Taylor, B.J. (Moli 
Energy Ltd., Burnaby, British Columbia bia (Canada)). May 
1987. 33p. (In French). (MICROLOG—88-00327). Canada. 
T rt Canada, Library and Information Centre, Place 
de Ville, Tower C, Ottawa, Ont., Canada K1A ONS; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0GI1; 
$10 CAN. 

The “BC” size MOLICEL using the rechargeable system 
Li/MoS/sub 2/ has already been shown to have performance char- 
acteristics appropriate for use in an electric vehicle battery. The 
cell design, based on the results of thermal modelling studies, has 
been modified to provide for improved removal of waste heat re- 
sulting from planned high power discharge or from accidental elec- 
trical abuse. Experimental verification of the various interfacial 
thermal impedances was done and an appropriate heat sink speci- 
fied to use air cooling for the final rejection stage. Fully instru- 
mented 45 Ah test cells were built using a design in which waste 
heat was caused to flow axially in the aluminum foils forming the 
cathode current collector. The bottom ends of these foils were 
thermally integrated to the cell can bottom which had air cooling 
fins attached externally. Two fully charged cells of this special 
design were subjected to sustained short circuit whilst being cooled 
on their fins only with air at 25 km/h. Neither cell experienced any 
excessive heat built-up and no safety hazard occurred. The results 
show that thermal management of this type of battery can readily 
be done using a simple cell design modification and requiring mini- 
mum complexity for heat disposal to the environment. The system 
does not impose any extraordinary constraints on electric vehicle 
design and it would also be feasible to duct warm air from the bat- 
tery heat exchanger to provide passenger compartment heating. 17 
figs., 7 tabs. 
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26274 (DE—8201) Evaluation of fuel economy improve- 
ment using an electromagnetic fan clutch, Final report. 
(Davis Engineering Ltd., Ottawa, Ontario (Canada)). Jan 
1982. 80p. (CE--01020). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34 CAN per page, $3.40 CAN mini- 
mum. 

This report presents results obtained evaluating a specific 
technical change to the engine system of a mid-size, North Ameri- 
can-built passenger vehicle. The change is the addition of a ther- 
mostatically-controlled electromagnetic clutch driving the engine’s 
radiator cooling fan. One of the presumed benefits of selectively 
disengaging the cooling fan is an improvement in fuel economy, 
which would vary with ambient conditions, engine and accessory 
complement, road and traffic conditions, and driving profile. The 
testing described in this report is meant to examine actual on-road 
fuel economy using this system, for highway and urban trip pro- 
files. The long-term fuel economy rationale is to narrow the differ- 
ence between peak and average available power, hence achieving 
6-cylinder performance using a fuel-efficient 4-cylinder engine. The 
test program was designed to measure on-road fuel consumption 
with and without the fan clutch in operation (cycling to disengage- 
ment unless needed). As many influences as possible were stabi- 
lized. An automated, digital data acquisition system was used to 
provide accurate fuel measurement along with detailed trip profil- 
ing. The results show a modest and verifiable improvement in fuel 
economy achieved by declutching the fan under the test conditions. 
15 figs., 8 tabs. 
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REFER ALSO TO CITATION(S) 25815, 25913 


26275 (OTC—8303) Federal/provincial methanol vehicle 
test program. Elliott, D.; Tsang, M. ere Ministry of 
Transportation and Communications, Ottaw: 


(Canada)). 
Mar 1983. 132p. (MICROLOG—83-3864; ‘CE—01037). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

Three gasoline vehicles have completed testing with gaso- 
line, and with 10% and 15% methanol mixtures in unleaded gaso- 
line. Testing consisted of chassis dynamometer measurements of 
fuel consumption, emission and driveability. In addition, vehicles 
were placed in road services and retested to assess some of the ef- 
fects of longer-term exposure to methanol-containing fuels. The use 
of 10% methanol in the above engines, designed for gasoline, was 
acceptable with respect to emission standards, fuel consumption and 
driveability, though a timing adjustment was necessary in one case. 
The use of 15% methanol caused emission to exceed the Canadian 
Standard in two cases. One of the vehicles showed significant com- 
ponent degradation. An experimental stratified-charge multifuel 
engine has also undergone tests. The fuels used were gasoline, etha- 
nol, methanol and 70% methanol in gasoline. Though the vehicle 
operated smoothly with all these fuels, yielding identical energy ef- 
ficiency, the power levels were unsatisfactory because the fuel 
pump was inadequately sized for the alcohols. A VW Golf de- 
signed for methanol fuel was tested. It showed improved efficiency 
compared with a VW Rabbit running on gasoline. Significant con- 
centrations of unburnt fuel emissions and aldehydes were observed. 
However, the vehicle was not designed for Canadian conditions 
and it is likely that standard emission control techniques would 
reduce these emissions substantially. Cold-start performance does 
not currently match the standards of North American gasoline ve- 
hicles. 48 refs., 12 figs., 14 tabs. 
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26276 (TEMP—AF-86-07) Straight methanol and vehicle 
evaluation. Phase 3: further durability testing of methanol- 
fuelled vehicles. (Transportation Energy Management Pro- 
gram, Downsview, Ontario (Canada)). Dec 1986. 89p. (MI- 
CROLOG__88-00444). Transportation Energy Management 
Program (TEMP), Central Building, Rm. 324, Ontario Min- 
istry of Transportation and Communications, 1201 Wilson 
Ave., Downsview, Ont., Canada M3M 1J8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Six Ford Escorts modified by the manufacturer for near-neat 
methanol fuel, commonly called “fuel methanol”, were used in 
short-trip operation for approximately 9 months by Shell Canada. 
Pairs of vehicles were run for the duration of the test, with 3 differ- 
ent engine oil formulations designed to control engine wear. The 
vehicle engines were stripped and measured at the beginning and 
end of the period so that direct assessment of wear could be made. 
This was supplemented with regular sampling and analysis of the 
oil to check for trace wear metals and deterioration of lubricant 
quality. A range of methanol fuel compostions containing from 
78%-90% methanol was used over the period, and the volatility 
was seasonally adjusted with the addition of gasoline, as well as, in 
some cases, dimethyl ether. The designed oil performed acceptably 
in the short-trip cold-engine driving test, with low sludge, varnish, 
and valve deposits. However, engine measurements and used-oil 
analysis indicated wear in rings and cams. Energy consumption was 
approximately equal to that of equivalent gasoline-powered cars 
during summer ambient conditions over the road and when tested 
on the chassis dynamometer. Energy consumption during winter 
months was about 25% greater. Cold weather performance (startab- 
lility and driveability) is still poorer than would be expected with 
an equivalent gasoline vehicle. However, imrovements were ob- 
tained over previous experience as the result of some hardware 
changes and the use of fuels of greater volatility. 11 refs., 10 figs., 
25 tabs. 


26277 (TEMP—AF-87-01) Straight methanol and vehicle 
evaluation. Phase 4: durability of a fleet of methanol-fuelled 
vehicles in normal service. (Transportation Energy Manage- 
ment Program, Downsview, Ontario (Canada)). Feb 1987. 
vp. (MICROLOG—88-00445). Transportation Energy Man- 
agement Program (TEMP), Central Building, Rm. 324, On- 
tario Ministry of Transportation and Communications, 1201 
Wilson Ave., Downsview, Ont., Canada M3M 1J8; $N/C; 
MF CANMET/YTID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

The work described in this report is part of a long-term pro- 
gram to evaluate the performance of methanol-fuelled vehicles. Six 
Ford Escorts which were modified by the manufacturer to run on 
fuel-methanol have now been operated for 1 year in normal long- 
distance service using 3 different test oils. The oils were formulated 
with proprietary additive packages, one supplied by Shell and 2 
others from outside companies. The formulations had been identi- 
fied from earlier phases of the study as promising a level of protec- 
tion for the special needs of methanol engines. The results indicate 
that the 3 test oils are equivalent in performance and better than 
the Phase 2 oil, over the duration of the study in their effect on 
cam and lifter wear, ring wear, and, to lesser extent, cylinder bore 
wear, engine durability, and cleanliness in a mainly highway-style, 
long-trip distance accumulation mode. In contrast to the more 
severe short-trip distance accumulation test performed in Phase 3, 
the results for the present test were not significantly worse than ex- 
pected for an equivalent gasoline engine, but with an oil drain 
period reduced by approximately 58%. 
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REFER ALSO TO CITATION(S) 26036, 26036, 26058, 26074, 26080, 26209, 
26213, 26216, 26217, 26218, 26219, 26220, 26221, 26318, 26331, 26331, 26363, 
26392, 26449, 26554, 27232, 27252, 27256, 27362 


26278 (CONF-8708104—5) Irradiation stability of Pd.Si. 
Nastasi, M.; Okamoto, P.R.; Averback, R.S.; Hung, L.S.; 
Barbour, J.C.; Mayer, J.W. (Los Alamos National Lab., NM 
(USA); ‘Argonne National Lab., IL (USA); Cornell Univ., 
Ithaca, NY (USA). Dept. of Materials Science and Engi- 
neering). Dec 1987. Contract W-31109-ENG-38;W-7405- 
ENG-36. 18p. NTIS, PC A03/MF AO0l; 1; GPO Dep. 
Order Number DE88005930/JA W. 

From Conference on solid state amorphizing transformation; 
Los Alamos, NM, USA (10 Aug 1987). 

The irradiation stability of thin film PdeSi under 400-keV Kr 
ion irradiation has been examined in both a conventional implanter 
and in the Argonne National Laboratory High Voltage Electron 
Microscope (HVEM). Samples irradiated in the conventional im- 
planter at 100 and 300°K to a dose of 1 x 10'* Kr/cm? remained 
crystalline and ordered. Samples irradiated in the HVEM at 10°K 
were observed to undergo a crystal to amorphous transformation 
after a dose of 7.5 x 10’* Kr/cm? (approximately 3 displacements 
per atom). The amorphous phase was observed to crystallize in the 
temperature regime between 220 and 300°K. Results indicate that 
the stability and amorphization of crystalline Pd2Si is dominated by 
kinetics rather than by thermodynamics or a complex equilibrium 
structure. 17 refs., 4 figs. 


(CONF-8708104—-6) _ Brillouin 


and of 

tallic compounds. Okamoto, P.R.; Rehn, L.E.; Pearson, J.; 
Bhadra, R.; Grimsditch, M. (Argonne National Lab., IL 
(USA)). Nov 1987. Contract W-31109-ENG-38. 28p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88005927/JAW. 

From Conference on solid state amorphizing transformation; 
Los iene, NM, USA (10 Aug 1987). 

The crystalline-to-amorphous (c-a) phase transformation in 
the intermetallic compound, ZrsAl, during room temperature bom- 
bardment with 1.0-MeV Kr* has been investigated. Transmission 
electron microscopy and Brillouin scattering techniques were used 
to determine the lattice parameter and shear elastic constant as a 
function of the degree of long-range order. Results show that a 
large (~50%) elastic softening and dilatation strain (~3%) due to 
disordering precede the onset of amorphization. These results indi- 
cate that chemical disordering is an important driving force for the 
c-a transformation, and that the mechanism is an elastic shear insta- 
bility. It is also shown that the volume dependence of the shear 
elastic constant associated with radiation-induced disordering and 
eventual amorphization is virtually identical to that associated with 
the heating to melting of many solids. The origin and implications 
of this parallelism between solid-state amorphization and melting 
are discussed. 21 refs., 6 figs. 


26280 (DOE/ER/45139—4) The catalytic reactivity of 
thin film crystal surfaces: Annual technical progress report. 
Vook, R.W. (Syracuse Univ., NY (USA). Dept. of Physics). 
15 Feb 1988. Contract FG02-84ER45139. 16p. NTIS, PC 
oe A0l; 1; GPO Dep. Order Number DE88006387/ 
AW. 

Research is being conducted on Cu/Pd and Pd/Cu thin 
films. Work has been completed on the following: Work Function 
Studies on Epitaxial Cu/Pd Bilayer Films; Kinetics of CO and 
Oxygen Adsorption on Smooth and Sputtered Epitaxial Pd(ill) 
Films on Mica; A Simple Model for the Auger Electron Spectros- 
copy Evaluation of Thin Film Layer Growth Systems in Which 
Substrate-Overgrowth Mixing Occurs. Work in progress includes: 
AES of the Growth of Pd on (ill)Cu and Cu on (ill)Pd; Catalysis of 
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the CO Oxidation Reaction on Epitaxial Cu/Pd Bilayer Films; 
Thermal Desorption Spectroscopy of CO from Various Thin Film 
Cu/Pd Bilayers; LEED Measurements; Kinetics of Adsorption of 
CO on Various Cu/Pd Bilayers. 7 figs. 


26281 (DOE/ER/45257—T1) Study of mechanisms of 
time-dependent crack growth at elevated temperature: Second 
annual progress report, February 16, 1987-February 15, 1988. 
Saxena, A.; Stock, S.R.; Gieseke, B.; Banerji, K. (Georgia 
Inst. of Tech., Atlanta (USA). Mechanical Properties Re- 
search Lab.). 25 Feb 1988. Contract FG05-86ER45257. 35p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88006918/JAW. 

The objective of this study is to conduct creep and creep- 
fatigue carck growth tests and to characterize the crack tip damage 
mechanisms in a model material (copper with 1 wt percent antimo- 
ny) which is known to cavitate at the grain boundaries under creep 
deformation. The above data and observations will be used to de- 
velop mechanistic models for cumulative crack tip damage under 
complex loading conditions at elevated temperatures. The applica- 
tion of these models will also be extended to situations involving 

on-periodic loading. 6 refs., 16 figs. 


26282 (EGG-M—27487) The weldability of consolidated 
rapidly solidified Type 304 SS powders. Clark, D.E.; Korth, 
G.E. (EG and G Idaho, Inc., Idaho Falls (USA)). 1988. 
Contract AC07-76ID01570. 10p. (CONF-880358—3). NTIS, 
PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE88006738/JAW. 

From 2. international conference of rapidly solidified materi- 
als; San Diego, CA, USA (7 Mar 1988). 

The joining requirements of rapidly solidified materials were 
evaluated. Type 304 stainless steel produced by centrifugal atomiza- 
tion and consolidated by hot extrusion was the primary material 
tested; vacuum gas atomized Type 304 SS materials and other con- 
solidation methods, inluding HIP and dynamic (explosive) consoli- 
dation, were also examined. Several welding processes were evalu- 
ated, including gas tungsten arc, electron beam, friction, capacitor 
discharge, and explosive welding. Heat-affected zone grain growth 
was suppressed. Residual helium in the centrifugally atomized mate- 
rial was found to form moderate to severe porosity in all fusion 
welding processes; porosity appeared to be suppressed in friction 
and explosive welding. High energy density fusion welding process- 
es (electron beam and capacitor discharge) were thermally mod- 
eled, and solidification was found to occur at cooling rates far ex- 
ceeding those of the original powder material and to produce cor- 
respondingly fine microstrucures. 10 refs., 9 figs., 2 tabs. 


26283 (IC—87/22) Effects of a cubically symmetric elec- 
tron density on the electric field gradient in cubic metal 
alloys. Ponnambalam, M.J. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Feb 1987. 13p. NTIS (US 
Sales Only), PC A02/MF AO1. Order Number T188702006/ 
JAW. 

In the evaluation of the valence electric field gradient (EFG) 
in cubic metal alloys, it has been customary to assume that the im- 
purity-induced perturbation in the electron density 5n(r-vector) is 
spherically symmetric. In this paper, 5n(r-vector) is given a more 
realistic cubic symmetry and its consequences are explored. It has 
been found that the valence EFG q/sup v/ displays axial asymme- 
try along all directions except (100) and (111). The effects of this 
on the symmetry parameter eta of the total EFG are investigated 
for the first near neighbors in Al host containing a vacancy and 
substitutional Mg, Si, Ga, Ge, In and Sn. (author). 15 refs, 1 tab. 


26284 (IC—4376) The application of the "Cancoat” proc- 
ess to abrasion resistant castings: an appraisal and Canadian 
market study. Vol. 1, final report. (Intersteel Consultants 
Ltd., Willowdale, Ontario (Canada)). 31 Mar 1979. 52p. 
(MICROLOG—82-3683). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

The Concoat Process is a technology to apply special abra- 
sion-resistant coatings to steel and other ferrous castings. This 
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paper contains a description of the process and its applicability in 
currently - operating foundries. A marketing survey, whose meth- 
odology is outlined, was conducted among Canadian plants and its 
results are given. It was generally concluded that major manufac- 
turers are not seriously interested and that the most promising areas 
of application lie in the development of new markets and the use of 
smaller regional foundries for the inital phase of this process. 


26285 (Juel—2087) Results of neutron measurements in 
the spectral position of the Juelich FKS steel irradiation cap- 
sules. Schneider, W. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Zentralabteilung Brennelement- 
und Bestrahlungstechnologie). Oct 1986. 150p. (In German). 
NTIS (US Sales Only), PC AO7/MF A0O1. Order Number 
DE88752482/JAW. 

This is a report on the planning and results of neutron moni- 
toring in the capsules of the Juelich steel irradiation for the re- 
search project on component safety (FKS). The table of results and 
their discussion is provided specifically for the spectral positions 
(for characterising the neutron spectrum) in each of the types of ir- 
radiation capsules used. The results are given for the reaction rates 
of the neutron measurement reactions used (activation or fission re- 
actions), for the neutron flux densities and fluxes derived from them 
related to the actual or at least plausible neutron spectra and finally 
for the radiation damage (or exposure) of the irradiated material 
calculated from them, expressed as the atomic displacement figure 
(dpa) and its percentage in sections of the neutron spectrum. 


26286 (KFK—4279, pp 469-487) Precipitation mecha- 
nism of corrosion products released from type 304 stainless 
steel in liquid sodium. Yokota, Norikatsu; Shimoyashiki, Shi- 
gehiro; Horie, Junnosuke. (Hitachi Ltd., Ibaraki (Japan). 
Energy Research Lab.; Hitachi Engineering Co. Ltd., Ibar- 
aki (Japan). Hitachi Div.). Aug 1987. NTIS (US Sales 
Only), PC A21/MF AOl. Order Number DE88752484/ 
JAW. (IWGFR—64; CONF-8705101—). 

From IAEA/IWGER specialists’ meeting on fission and cor- 
rosion products in primary systems of LMFBR’s; Karlsruhe, F.R. 
Germany (5 May 1987). 

To clarify the precipitation mechanism in liquid sodium, pre- 
cipitation experiments have been done in flowing sodium, while 
varying the temperatures from 560-670/sup 0/C. Particles precipi- 
tated on type 304 stainless steel surfaces were analysed regarding 
their chemical compositions and characteristic shapes. Corrosion 
products released from type 304 stainless steel were grounded into 
the following three classes: (a) a globular shape having iron as the 
main component, (b) a hexagonal plate shape having chromium as 
the main component, and (c) an undefined shape having a chemical 
composition which included reduced chromium from the stainless 
steel. The compositions of each type were located on the precipita- 
tion line of the Fe-Cr-Ni ternary diagram at 560/sup 0/C. Hence, 
the elements Fe, Cr and Ni, which were released into the sodium, 
precipitated, forming particles having the chemical composition 
along this line. Critical size of the globular particles was 3m. 





26287 (NAL-TM—562) Influence of heat cycle on mate- 
rial strength. Ikeda, Tameji. (National Aerospace Lab., 
Chofu, Tokyo (Japan)). Jan 1987. 13p. (In Japanese). Na- 
tional Aerospace Lab., Chofu, Tokyo, Japan. 

Basic experiments were made of the influence of heat cycle 
on the material strength. Heat cycle given is the repeated continu- 
ous heating and cooling by flowing 40 sec of hot gas and 90 sec of 
ordinary temperature. Materials tested are a thin plate of 24 ST3 
Al-alloy which was used for an external plate of main wing of the 
commercial airplane, and cast iron material with low elongation. 
The results are summarized as following: (1) 24ST3 Al-alloy: Up to 
200°C, the heat cycle only reduces the tensile strength by only 
20% of at room temperature. If above 200°C, decreases very much 
down to the value at 10,000 hours heating, as the cycle increases 
and heating temperature elevates. (2) Cast steel: Without the tensile 
load, increase of static tensile strength is observed probably because 
of a hardening effect. Cracks generate and extend for a certain sec- 
tional shape even in a heat cycle without any application of load. 
(18 figs, 1 tab, 7 refs) 
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26288 (SAND—88-0116C) Conditions for tunnel forma- 
tion in LPCVD [low pressure chemical vapor deposition] 
tungsten films on single crystal silicon. Blewer, R.S.; Head- 
ley, T.J.; Tracy, M.E. (Sandia National Labs., Albuquerque, 
NM (USA)). 1987. Contract AC04-76DP00789. 8p. (CONF- 
8710225—3). NTIS, PC A02/MF AO1; 1; GPO Dep. Order 
Number DE88006203/JAW. 

From Workshop on tungsten and other refractory metals for 
VLSI applications; Yorktown Heights, NY, USA (7 Oct 1987). 

The occurrence of microscopic filamentary voids ("tunnels” 
or “worm holes”) in silicon beneath chemically vapor deposited 
tungsten films has been investigated over a wide range of wafer and 
deposition conditions. The effect of dopant type, concentration, and 
infusion method, dry and wet etch pretreatment, deposition temper- 
ature, reaction sequence, deposition time and phase of the tungsten 
film have all been studied. Three deposition techniques (two selec- 
tive and one non-selective) have been identified which avoid tunnel 
formation for the wafer conditions considered in this investigation, 
thus providing an operational regime in which tunnel formation is 
not an issue. 14 refs., 10 figs., 1 tab. 


26289 (ST—8500, pp 88) Arctic Grade 350 plate. Prelim- 
inary rolling trial. McCutcheon, D.B. 1985. CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA OGI1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. (MICROLOG—85-6078). 

In Determination of the ability of Stelco ingot and strand 
cast structural plate to meet the mechanical property requirements 
for Canadian offshore structures and ships. Final Report. 

Development of Canada’s Arctic and East Coast oil and gas 
reserves will require more than 400,000 tons of Arctic grade plate 
during the next decade. Most will be 19 to 50 mm thick, Grade 350 
plate with requirements for low temperature (-60/sup 0/C, -76/sup 
0/F) Charpy impact toughness and adequate through-thickness duc- 
tility to prevent lamellar tearing. Traditionally, the quality level has 
been met with normalized steel; however, it may be possible to 
supply this market with more weldable, lower cost, controlled 
rolled plate. Stelco is participating in a CANMET sponsored 
project to demonstrate the ability to provide this quality level. 
Prior to producing these trial heats, a preliminary controlled rolling 
trial was run using a pearlite reduced C-Mn-Cu-Ni-Cr-V-Cb grade. 
Fifteen slabs were controlled rolled to plate thicknesses between 19 
and 60 mm. The strength and toughness of plates at each thickness 
in the controlled rolled and normalized condition were compared 
with tentative Arctic grade specifications. Each plate was checked 
for ultrasonic cleanliness, and the Z-dirction ductility determined. 
In the controlled rolled condition the Garde 350 yield and tensile 
strength requirements were readily met in thicknesses up to 60 mm. 
The tentative Charpy energy specification was met in thicknesses 
up to 30 mm (1.25in). The lower toughness in heavier gauge plate 
resulted primarily from insufficient ferrite grain refinement from 
controlled rolling. All plates met ASTM Level 1 ultrasonic require- 
ments. The lamellar tearing through-thickness tensile ductility re- 
quirement was met. A review of the literature on the metallurgy of 
controlled rolled plates and recommendations to improve the 
toughness of heavy plate are presented. 17 refs., 22 figs., 5 tabs. 


26290 (ST—8500, pp 37) Strength and toughness of 

Stelco offshore quality plate. McCutcheon, D.B. 1985. 

CANMET/TID, Energy, Mines and Resources Canada, 555 

Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 

8078} $3.40 minimum; MF $10 CAN. (MICROLOG—85- 
78). 


In Determination of the ability of Stelco ingot and strand 
cast structural plate to meet the mechanical property requirements 
for Canadian offshore structures ans ships. Final report. 

Development of Canada’s East Coast and Arctic energy re- 
serves will require a major tonnage of high toughness, Grade 350 
plate. The low design temperatures of these regions (-30/sup 0/C) 
will demand plate steels with superior low temperature toughness. 
Stelco’s ability to meet tentative strength and toughness require- 
ments strand-cast steels was assessed as part of the CANMET-spon- 
sored project to evaluate the current ability of Canadian plate pro- 
ducers to supply to this market. Two heats of Grade 350 plate were 
produced to optimum cleanliness steelmaking practices. The chem- 
istry designed was primarily for application in the controlled rolled 
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condition and thicknesses between 15 and 51 mm, and 19 and 101 
mm. Plate strength, Charpy toughness, and nil-ductility temperature 
were determined on both as-rolled and normalized plates. The 
Charpy impact transition date were analyzed in terms of the plate 
strengths and microstructures, and recommendations made for im- 
proving Charpy toughness. The Charpy impact energies for each 
plate thickness were compared with proposed standards for Canadi- 
an offshore construction. 17 refs., 13 figs., 15 tabs. 


26291 (ST—8500, pp 87) Review of fracture toughness 
testing for offshore structures and ships. Embury, J.D.; Luo, 
L.; McCutcheon, D.B. (McMaster Univ., Hamilton, Ont., 
Canada). 1985. CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 
(MICROLOG—85-6078). 

In Determination of the ability of Stelco ingot and strand 
cast structural plate to meet the mechanical property requirements 
for Canadian offshore structures and ships. Final ore 

This review does not propose a unique and ite specifica- 
tion for the fracture resistance of grade 350 structural steels, but at- 
tempts to outline a variety of possible criteria and to consider the 
factors relating to the utilization and applicability to design. The 
fracture toughness depends on the microstructural mechanism 
which is operative. The importance of considering both the micros- 
tructural and macroscopic aspects of fracture resistance arises be- 
cause for low alloy structural steels the frature initiation mecha- 
nisms vary with operating temperature, leading rate and the degree 
of constraint as well as with microstructural variables such as grain 
size, the degree of precipitation hardening and the character of the 
transformation products. In devising test procedures it is important 
to specify the minumum design temperature, the expected maxi- 
mum loading rate and attempt to obtain data under conditions of 
full constraint. Attention should be given to the concept of the ini- 
tiation transition temperature and its variation with specimen size so 
that the initiation process is well characterized both for the base 
plate and the weldment. 


(ST—8500, pp 77) Controlled rolled Grade 350 

Arctic applications. 1985. CANMET/TID, Energy, 

Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 

Canada KiA O0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. (MICROLOG—85-6078). 

In Determination of the ability of Stelco ingot and strand 
cast structural plate to meet the mechanical property requirements 
for Canadian offshore structures and ships. Final report. 

Development of Canada’s East Coast and Arctic energy re- 
sources will create a demand for significant tonnages of Grade 350 
structural plate with low temperature impact requirements. This 
market has traditionally been supplied with normalized plate. This 
paper presents data on the development of controlled rolled, low 
carbon - Mn-Cr-Ni-Cb-V-Ti strand cast steel for this application. In 
addition to plate strength and Charpy toughness data, results on the 
steel’s lamellar tearing and HAZ cold cracking resistance, and 
SAW weld HAZ fracture toughness are presented. 32 refs., 31 figs., 
12 tabs. 


(ST—8500, pp 53) Lamellar tearing resistance of 
quality 


Stelco offshore plate. McCutcheon, D.B. 1985. 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
oa) $3.40 minimum; MF $10 CAN. (MICROLOG—85- 


In Determination of the ability of Stelco ingot and strand 
cast structural plate to meet the mechanical property requirements 
for Canadian offshore structures and ships. Final report. 

A significant percentage of the beunags for platforms will re- 
quire resistance to lamellar tearing. The tearing resistance of two 
heats was assessed as part of a CANMET-sponsored project to 
evaluate the current capability of Canadian plate producers to meet 
offshore and Arctic requirements. Two heats of Grade 350 plate 
were made to optimum cleanliness steelmaking practices. The low 
sulfur (0.004% S) heat was strand cast using full ladle to tundish 
and tundish to mold shrouding, and was rolled to plate thickness 
between 0.75 in and 2.00 in. The CAB-treated heat was made with 
0.003% S, and rolled to plate between 0.75 and 4.0 in. All plates 
were ultrasonically inspected to the quality levels required for off- 
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shore production. The lamellar tearing resistance was assessed by 
through-thickness tensile and window tests. The low sulfur, strand- 
cast steel is shown to have adequate lamellar tearing resistance to 
meet the most stringent offshore quality requirements in gauges be- 
tween 0.75 and 2.0in. The CAB-treated, ingot cast steel does not 
have consistent enough cleanliness and lamellar tearing resistance to 
be classified as Z-plate. 16 refs., 19 figs., 6 tabs. 


26294 (ST—8500, pp 46) Weldability and HAZ tough- 
of Stelco offshore quality plate. McCutcheon, D.B. 
1985. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0G1. 
$0.34 CAN per page, $3. 40 minimum; "MF $10 CAN. (MI- 
CROLOG—85-6078). 

In Determination of the ability of Stelco ingot and strand 
cast structural plate to meet the mechanical property requirements 
for Canadian offshore structures and ships. Final report. 

Development of Canada’s offshore oil and gas reserves will 
create a demand for significant tonnages of Grade 350 plate. In ad- 
dition to meeting base plate strength and toughness requirements, 
this grade must exhibit excellent weldability and weld HAZ tough- 
ness. Stelco’s ability to produce weldable Grade 350 plate which 
meets tentative HAZ toughness requirements was assessed as part 
of a CANMET-sponsored project to determine the current capabil- 
ity of Canadian plate producers to supply to this market. Two trial 
heats of Grade 350 plate were produced to low carbon equivalent 
chemistries designed to minimize weld preheating requirements and 
to exhibit good low temperature HAZ toughness. The weldability 
of each steel and HAZ toughness were evaluated. Both chemistries 
exhibited excellent resistance to cold cracking with low hydrogen 
electrodes and would require no preheat at 25 mm thickness. With 
cellulosic, high hydrogen electrodes, one heat has superior cold 
cracking resistance and requires correspondingly lower preheat to 
prevent cracking. 


26295 (WIC—RC62) To develop an automated ultrasonic 
testing system for the detection and sizing of weld defects in 
heavy section pressure vessel steels. Phase 2. Final report. 
(Welding Inst. of Canada, Oakville, Ontario (Canada)). 28 
Sep 1981. 50p. (MICROLOG—82-2986). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 

This project dealt with the building of a laboratory automat- 
ed testing system and its limited verification on a weld sample. The 
tested K-weld made by multipass submerged arc welding had artifi- 
cal defects introduced prior to welding. Some cracking in the root 
region was also found. The ultrasonic system could fully cover the 
whole weld volume. It could also be locked on one transducer 
only, for setting and defect sizing. The large-diameter focussed 
transducers proved to have superior performance, i.e. high resolu- 
tion and a high signal-to-noise ratio. The microcomputer used in 
this work was powerful and fast enough to perform both the con- 
trol and data acquisition roles. Its memory, however, was not suffi- 
cient to store large amounts of data. Memory capacity in the mega- 
byte range is needed. Defect sizing by the dB drop method was 
used by acceptance criteria will have to be specified, in accordance 
with fracture mechanics principles. Although the system can not be 
considered as field-ready, the concepts and capabilities have been 
proven. Some additional work addressing the data processing part 
is required before an industrial unit to suit the manufacturing re- 
quirements of heavy wall hydrogenation pressure vessels can be 
built. 7 refs., 14 figs., 1 tab. 


26296 (WIC—RC71) Study of hydrogen induced weld 
cracking in high strength low alloy steels. Granville, B.A.; 
Thorn, K.; Lazor, R. (Welding Inst. of Canada, Oakville, 
Ontario (Canada)). 6 Oct 1981. Sip. (MICROLOG—82- 
2987). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1. 
$0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

A series of small scale laboratory tests was conducted to ex- 
amine conditions leading to weld cracking in the root pass of pipe- 
line girth welds. The major factors studied were: the effect of weld 
metal strength at two base material strength levels; the effect of 
misalignment; and the effect of hydrogen content. The results 
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showed that the preheat to avoid cracking was often determined by 
cracking in the weld metal. Compositional characterizing formula 
(such as carbon equivalent) based on parent material did not indi- 
cate crack susceptibility. The effect of hydrogen could be expressed 
in terms of a diffusion parameter, the value of which agreed with 
that determined from G-Bop tests. This enables the relative effect 
of hydrogen and weld metal strength to be determined. The results 
also suggest that the crack susceptibility and the location of cracks 
are determined by the local stress. 16 refs., 12 figs., 8 tabs. 


26297 Epitaxial growth of fec Cr on Au(100). Durbin, 
S.M.; Berman, L.E.; Batterman, B.W.; Brodsky, M.B.; Ha- 
maker, H.C. (School of Applied and Engineering Physics, 
Cornell University and Cornell High Energy Synchrotron 
Source (CHESS), Ithaca, New York 14853). Physical Review 
[Section] B: Condensed Matter; 37: No. 12, 6672-6675(15 Apr 
1988). 

Synchrotron x-ray diffraction and anomalous dispersion 
measurements of 25A Cr layers epitaxially grown on (100) Au sur- 
faces indicate the presence of fec Cr domains, while extended x-ray 
absorption fine-structure spectra are consistent with the usual bec 
phase of Cr. Together these data suggest that the fcc phase is a 
major fraction of the larger epitaxial Cr domains, but that most Cr 
atoms are in a bec environment with much smaller domain sizes. 
This unusual, epitaxially stabilized foc Cr structure may be related 
to previously reported low-temperature resistance anomalies. 


26298 Surface barrier for electrons in metals. Jennings, 
P.J.; Jones, R.O.; Weinert, M. (Institut fuer Festkoerperfors- 
chung der Kernforschun ge Juelich, D-5170 Suelich, 
Federal Republic of Germany). ePhysical Review [Section] B: 
Condensed Matter; 37: No. 11, 6113-6120(15 Apr 1988). 

Density-functional calculations using the full-potential linear- 
ized augmented-plane-wave (FLAPW) film method have been used 
to compute the effective potential for electrons at different surfaces 
of Al, Ni, Cu, Ag, and W. In each case, the average of the poten- 
tial parallel to the surface is reproduced well by a simple model 
barrier with three adjustable parameters, with relatively small vari- 
ations between different metals and surfaces. FLAPW calculations 
have also been used to examine the effects of chemisorption on the 
surface barrier. The results of this work provide a basis for the 
analysis of low-energy-electron-diffraction fine-structure and in- 
verse-photoemission spectra. 


26299 Relationship between defect energies and embed- 
ded-atom-method parameters. Johnson, R.A. (Department of 
Materials Science, Thornton Hall, University of Virginia, 
Charlottesville, Virginia 22901). Physical Review [Section] B: 
Condensed Matter; 37: No. 11, 6121-6125(15 Apr 1988). 

The parameter dependence of vacancy and self-interstitial 
formation energies has been studied with an analytic nearest-neigh- 
bor atomistic model based on the embedded-atom method. The 
model was designed for fcc copper, but the results should not 
depend on either the structure or the element. Exponentially de- 
creasing functions were used for both the electron density function 
and the two-body interaction. Energies were dependent on the 
cutoff procedure for these functions between first and second 
neighbors, but the conclusions indicate trends and are quite general. 
Defect energies (vacancy and self-interstitial) were found to have 
negligible dependence on the cohesive energy, vary only slightly 
with the bulk modulus, but to be linearly proportional to the aver- 
age shear modulus. Defect energies were insensitive to variations in 
the exponent parameters if their average was held constant and thus 
to whether the two-body potential was attractive or repulsive. Va- 
cancy energies decreased while interstitial energies increased with 
an increase in the average of the exponent parameters. 


26300 Magnetism, electronic structure, and Fermi surface 
of NisAl. Min, B.I.; Freeman, A.J.; Jansen, H.J.F. (Depart- 
ment of Physics and Astronomy, Northwestern University, 
Evanston, Illinois 60208). Physical Review [Section] B: Con- 
densed Matter; 37: No. 12, 6757-6762(15 Apr 1988). 

The electronic structure and magnetic properties of the 
weak itinerant ferromagnet NisAl are investigated using the local- 
density self-consistent full-potential linearized-augmented-plane- 
wave method. At the experimental lattice constant, the ferromag- 
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netic state is slightly lower in energy (~1 mRy) than the paramag- 
netic state. The magnetic moment is 0.15y/sub B/ per Ni atom. 
The band structures and Fermi surfaces of both the paramagnetic 
and ferromagnetic phases are presented. Results are compared with 
experiment and with previous calculations. The shape of the Fermi 
surface is substantially modified by the exchange splitting. Remain- 
ing differences from experiment are explained by taking spin-orbit 
coupling into account. 


26301 Theoretical model for the hcp-bec transition in 
Mg. Wentzcovitch, R.M.; Cohen, M.L. (Department of 
Physics, University of California, Berkeley, California 
94720). Physical Review [Section] B: Condensed Matter; 37: 
No. 10, 5571-5576(1 Apr 1988). 

Using a first-principles total-energy pseudopotential method, 
we investigate the transition mechanism for a pressure-induced mar- 
tensitic transformation hcp—>bcc which occurs in Mg at pressures 
around 50 GPa. Two internal structural degrees of freedom are se- 
lected and one lattice is transformed into the other by relaxing 
these two parameters continuously. One of the parameters charac- 
terizes the relative displacement of the hexagonal layers and corre- 
sponds to a transverse phonon at the Brillouin-zone edge A in the 
hexagonal structure. The other characterizes the distortion of the 
internal hexagonal angles and corresponds to uniform strain along 
one of the [0010]/sub hcp/ directions. The interaction between 
these two distortion modes causes important anharmonic effects in 
the zone-edge phonon and provides a low-energy path for the 
structural transition. The small activation barrier at the transition 
indicates that quantum fluctuations between the two structures 
could be taking place. 


26302 

stitutional alloys using the generalized perturbation 

Turchi, P.E.A.; Stocks, G.M.; Butler, W.H.; Nicholson, 
D.M.; Gonis, A. (Lawrence Livermore National Laboratory 
(L-280), P.O. Box 808, Livermore, California 94550). Physi- 
cal Review [Section] B: Condensed Matter; 37: No. 10, 5982- 
5985(1 Apr 1988). Contract W-7405-ENG-48. 

Ab initio calculations of effective cluster interactions which 
make up the ordering energy of a substitutional alloy are reported. 
Tendencies toward ordering or phase separation and miore general- 
ly phase stability in PdV and PdRh substitutional alloys are dis- 
cussed. The study is based on an extension of the generalized per- 
turbation method to systems describable by muffin-tin Hamiltonians 
in the framework of the multiple-scattering formalism in conjunc- 
tion with the Korringa-Kohn-Rostoker coherent potential approxi- 
mation. Future applications of the method are discussed. 


First- fae a study of ordering properties of sub- 
method. 


26303 Evidence for nuclear-spin order in double-hcp pra- 
seodymium by neutron diffraction. Kawarazaki, S.; Kuni- 
tomi, N.; Arthur, J.R.; Moon, R.M.; Stirling, W.G.; 
McEwen, K.A. (Department of Physics, Faculty of Science, 
Osaka University, 1-1 Machikaneyama-cho, Toyonaka, 
Osaka 560, Japan). Physical Review “tSection] B: Condensed 
Matter; 37: No. 10, 5336-5341(1 Apr 1988). 

In search of evidence for nuclear-spin order in double—hex- 
agonal-close-packed Pr metal, neutron-diffraction experiments have 
been done at millikelvin temperatures. The results of polarization 
analysis of two magnetic satellites on the [100] reciprocal-lattice 
axis, and the temperature dependence of the intensities of these sat- 
ellites have been interpreted in terms of a model which has substan- 
tial nuclear-spin order on both hexagonal- and cubic-site atoms. 


26304 Low-temperature oxidation of implanted TiSi: 
films. Holland, O.W. (Solid State Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Applied 
Physics Letters; 52: No. 10, 789-791(7 Mar ‘1988). Contract 
AC05-84OR21400. 

The effect of implantation on the low-temperature oxidation 
behavior of TiSie films is investigated. Critical fluences of implant- 
ed impurities, such as As and Ga, are shown to alter the dominant 
oxidation mechanism in the films and greatly enhance oxidation. 
Different techniques, such as inert- and self-ion implantation, and 
implantation at elevated temperatures, were done so that ion-in- 
duced damage and chemical effects could be separately studied. 
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These results, along with the dose dependency of the film’s behav- 
ior, will be presented. A model is proposed which accounts for 
these observations. 


26305 Nucleation, growth, and glass formation in an elec- 
tron-beam surface-processed Cux7Zrss3 alloy. Huang, J.S.; 
Kaufmann, E.N. (Lawrence Livermore National Laborato- 
ry, Livermore, California 94550). Journal of Materials Re- 
search; 3: No. 2, 238-247(Mar 1988). Contract W-7405-ENG- 
48. 

A CuyZrss alloy was surface processed with a directed- 
energy electron beam. Optical microscopy, x-ray diffraction, and 
transmission electron microscopy were used to identify the resolidi- 
fied phases obtained under systematically varied rapid solidification 
conditions. The results of the investigation indicate that the under- 
lying bulk substrate always nucleates the growth of a crystalline 
phase that was identified as a metastable CuZr phase with an or- 
dered bcc (B2) structure. The maximum growth velocity of this 
phase was determined to be between 0.05 +- 0.02 m/s. This limit 
was compared under different assumptions to the predictions of a 
reaction rate growth theory. As the solidification speed increased 
beyond this limit, the crystalline growth eventually ceased and 
glass formation occurred in the remaining undercooled liquid under 
rapid cooling conditions. Crystalline particles also nucleated and 
grew in the liquid at intermediate cooling rates. These particles had 
a dendritic morphology and were also a CuZr phase with the B2 
structure. 


26306 Extraction process for removing metallic impuri- 
ties from alkalide metals. Royer, L.T. (to Dept. of Enengy, 
Washington, DC). US Patent 4,721,525. 26 ‘lo 1988. Fi 
date 20 Mar 1987. vp. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

This patent describes a method for removing impurities from 
alkali metals except for sodium and lithium, comprising the steps of 
contacting molten lithium with a molten alkali metal containing im- 
purities miscible in molten lithium metal for extracting essentially 
all of the impurities into the molten lithium metal, and thereafter 
separating the alkaki metal from the lithium metal containing the 
extracted impurities. 


26307 Crack growth resistance. Jones, R.H. (Battelle 
Northwest Labs., Richland, WA (USA)). Journal of Metals; 
39: 32-39(Dec 1987). 

An understanding of crack growth mechanisms is important 
in the design of materials for high resistance to stress corrosion 
cracking. Attention is presently given to phenomenological influ- 
ences, material chemistry and microstructure, and mechanical fac- 
tors, with a view to their role in materials design. Despite improv- 
ing understanding of the physical steps involved in environmental- 
ly-induced crack growth processes, analytical descriptions of the 
environmental, material, and stress dependencies of crack growth 
are comparatively incomplete, due to the complexity of these phe- 
nomena. Attention is given to future prospects for development in 
this field. 26 references. 


26308 The characteristics of microstructures in aluminum 
annealed after implantation with selected molybdenum con- 
centrations. Benson, R.B. Jr.; oe J.; Stephenson, L.D. 
(Dept. of Materials Engineering, North Carolina State 
Univ., Raleigh, NC 27695-7916 (USA)). pp 355-366 of Me- 
chanical properties and phase transformation in engineering 
materials - Earl R. Parker symposium on structure property 
relationship. Antolovich, S.D.; Ritchie, R.O.; Gerberich, 
W.W. Warrendale, PA: The Metallurgical Society Inc. 
(1986). (CONF-860340—). 

From 115. American Institute of Mining, Metallurgical and 
Petroleum Engineers annual meeting; New Orleans, LA, USA (2 
Mar 1986). 

This article discusses the characteristics of microstructures in 
aluminum annealed after implantation with selected concentrations 
of molybdenum using analytical electron microscopy techniques. 
These techniques included energy dispersive x-ray micro-analysis 
for elemental analysis and convergent beam electron diffraction for 
structural analysis. Some suggestions are proposed for the differ- 
ence in morphologies of the Al/sub 12/Z-type phases in the ion- 
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implanted, annealed alloys and various annealed alloys reported 
elsewhere. 


26309 Low temperature fatigue crack propagation behavy- 
ior of Incoloy 800 in gaseous nitrogen and hydrogen environ- 
ments. Shih, D.S.; Birnbaum, H.K. (Dept. of Metallurgy and 
Mining Engineering, Univ. of Illinois at Urbana-Champaign, 
Urbana, IL 61801 (USA)). pp 355-370 of Modeling environ- 
mental effects on crack growth processes. Jones, R.H.; Ger- 
berich, W.W. Warrendale, PA; The Metallurgical Society 
Inc. (1985). (CONF-8510160—). 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Canada (13 Oct 1985). 

The fatigue crack propagation behavior of Incology 800 in 
gaseous nitrogen and hydrogen has been investigated over the tem- 
perature range 77-295 K using the double torsion fracture mechan- 
ics method. The fatigue crack growth rates were observed to in- 
crease as temperature increased. A gaseous hydrogen environment 
improved the fatigue resistance of the Incoloy 800 at 77 and 200 K 
and at high AK values at 295 K. At low AK values at 295 K the 
fatigue crack growth rates were increased by the presence of H/ 
sub 2/. These effects may be qualitatively understood on the basis 
of hydrogen effects on crack tip plasticity. 


26310 Influence of high pressure hydrogen pre-exposure 

on crack growth under monotonic and cyclic loading. Pendse, 
R.D.; Ritchie, R.O. (Dept. of Materials Science and Mineral 
Engineering, Univ. of California, Berkeley, CA 94720 
(USA)). pp 321-342 of Modeling environmental effects on 
crack growth processes. Jones, R.H.; Gerberich, W.W. 
Warrendale, PA; The Metallurgical Society Inc. (1985). 
(CONF-8510160—). 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Canada (13 Oct 1985). 

Low alloy steels exposed to gaseous hydrogen atmospheres 
at high temperatures and pressures are prone to a mode of environ- 
mental degradation known as hydrogen attack, which occurs when 
carbon within the steel reacts with ingressed hydrogen to nucleate 
methane bubbles. In the present study, the role of such damage in 
influencing crack initiation/crack growth toughness and fatigue 
crack propagation behavior is examined in a highly susceptible Mn- 
Mi-Ni pressure vessel steel. It is shown that , whereas the fracture 
toughness and tearing modulus are severely degraded, even during 
the incubation stages of hydrogen attack, fatigue crack propagation 
rates are relatively unaffected. Such results are interpreted in terms 
of a mutual competition between microstructural damage generated 
by the grain boundary voids, which promotes crack growth, and 
the resulting tortuous crack paths and decarburization-induced soft- 
ening, which can retard crack growth under cyclic loading. The 
degradation in toughness is related to changes in fracture ductility 
through consideration of a simple stress-modified critical strain 
model for microvoid coalescence. Fatigue behavior, conversely, is 
modeled in terms of the role of crack tip shielding in reducing the 
effective stress intensity range, locally experienced at the crack tip. 
Quantitative estimates of the magnitude of such shielding are de- 
rived using two dimensional models of crack deflection and rough- 
ness-induced crack closure. 


26311 On the influence of the environment on modeling 
the fatigue crack growth process. McEvily, A.J. (Metallurgy 
Dept. and Inst. of Materials Science, Univ. of Connecticut, 
Storrs, CT 06268 (USA)). pp 285-300 of Modeling environ- 
mental effects on crack growth processes. Jones, R.H.; Ger- 
berich, W.W. Warrendale, PA; The Metallurgical Society 
Inc. (1985). (CONF-8510160—). 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Canada (13 Oct 1985). 

The effect of the ambient environment at room and elevated 
temperature is considered with respect to the influence exerted on 
the basic mechanical aspects of the fatigue crack growth process. 
An experimental assessment of this influence is obtained by con- 
ducting companion fatigue crack growth tests in air and vacuum 
and the results of such experiments are described. Topics consid- 
ered include crack closure, short crack growth in notched and un- 
notched specimens, Mode II crack growth, and the effects of oxida- 
tion at elevated temperatures. It is shown that the basic mechanisms 
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of fatigue crack growth can be greatly altered by the presence of 
oxide films at the fatigue crack tip. Modeling the mechanical as- 
pects of the crack growth process is of itself a challenging task. 
The addition of environmental considerations adds to the complex- 
ity of the modeling process. 























26312 Evaluation of a _ crack-tip-opening 

model under stress-corrosion conditions, Buck, O.; Ranjan 

R. (Ames Lab., Iowa State Univ., Ames, IA 50011 (USA)). 
pp 209-224 of Modeling environmental effects on crack 
growth processes. Jones, R.H.; Gerberich, W.W. Warren- 
dale, PA: The Metallurgical Society Inc. (1985). (CONF- 
8510160—). Contract W-7405-ENG-82. 

From ASM metals congress/TMS-AIME fall meeting; To- 

to, Canada (13 Oct 1985). 

The paper discusses a model which describes crack initiation 
by the combined effects of a static stress and corrosion. This model, 
making use of the crack-tip-opening displacement, assumes that cor- 
rosion pits form and grow during the early stages of stress-corro- 
sion cracking. The major role of the stress is to provide a plastic 
component to the displacement which develops by primary and 
secondary creep, depending on the application of the stress. Once a 
critical corrosion pit depth is achieved the strain energy release rate 
is large enough to initiate a microcrack. At present, the only adjust- 
able parameter in the model is a threshold stress level below which 
cracks do not initiate. The predictions of the model in terms of the 
microcrack incubation time under stress-corrosion conditions are 
found to be in reasonable agreement with all the experimental re- 
sults obtained so far. 





































































































26313 Modeling effects of thin film formation at crack 
tips on fracture. Sieradzki, K. (Brookhaven National Lab., 
Upton, NY 11973 (USA)). pp 187-198 of Modeling environ- 
mental effects on crack growth processes. Jones, R.H.; Ger- 
berich, W.W. Warrendale, PA; The Metallurgical Society 
Inc. (1985). (CONF-8510160—). Contract AC02- 
76CH00016. 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Canada (13 Oct 1985). 

Here the authors discuss the manner in which thin films sur- 
rounding cracks can induce deformational mode transitions in mate- 
rials. That is cracks which normally deform by dislocation emission 
can be made to cleave (and vice versa) by “coating” the crack sur- 
faces with films of appropriate properties. Such films actually form 
on metallic crack surfaces in certain environments and lead to the 
phenomenon known as stress-corrosion cracking. Analytical calcu- 
lations are presented and the results indicate that the important pa- 
rameters influencing deformational mode transitions include elastic 
modulus, film-substrate lattice parameters mismatch, film thickness, 
and interfacial bond strength. 
































































































26314 Application of the embedded atom method to frac- 
ture, dislocation dynamics, and hydrogen embrittlement. 
Daw, M.S.; Baskes, M.I.; Bisson, C.L.; Wolfer, W.G. 
(Sandia National Labs., Livermore, CA 94550 (USA)). p 
99-124 of Modeling environmental effects on crack sowed 
processes. Jones, R.H.; Gerberich, W.W. Warrendale, PA; 
The Metallurgical Society Inc. (1985). (CONF-8510160—). 
From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, ree (13 Oct 1985). 
modern theory of metallic cohesion, the Embedded Atom 
ee provides a simple and practical means of calculating atom- 
istic processes related to the mechanical properties of metals. 
Energy minimization and molecular dynamics simulations in nickel, 
using the Embedded Atom Method, reveal how hydrogen at the 
crack tip can influence brittle fracture and dislocation dynamics. 
The authors find that hydrogen is bound to the crack tip, and hy- 
drogen near the crack tip can affect the brittle fracture stress in 
two ways. Firstly, hydrogen on the crack plane can weaken the 
metal bonds. Secondly, hydrogen in significant concentrations away 
from the crack plane modifies the moduli. The brittle fracture re- 
sults can be interpreted in terms of the Griffith fracture criterion, 
leading to an interpretation based on the similar concepts of deco- 
hesion and surface energy reduction. They also conclude that hy- 
drogen can strongly influence edge dislocation motion at low 
stresses. This effect is understood in terms of the binding of hydro- 
gen to the dislocation core. At low stresses, the binding is suffi- 
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ciently strong that a few hydrogen atoms can pin the dislocation. 
The Embedded Atom Method should be an effective tool in atomis- 
tic calculations and should replace the use of pair potentials. 


26315 Stress-corrosion crack growth by film-induced 
cleavage: Some kinetic considerations. Newman, R.C.; Kim, 
J.S.; Sieradzki, K. (Corrosion and Protection Centre, 
UMIST, Manchester M60 1QD (GB)). pp 199-208 of Mod- 
eling environmental effects on crack growth processes. 
Jones, R.H.; Gerberich, W.W. Warrendale, PA; The Metal- 
lurgical Society Inc. (1985). (CONF-8510160—). 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Canada (13 Oct 1985). 

Transgranular stress-corrosion cracking (TGSCC) is now 
widely believed to be an essentially brittle process. The debate has 
shifted from the reality of the stepwise brittle fracture to the role of 
the environment in nucleating it. However, published correlations 
of “bare surface” electrochemical kinetics with the rate of TGSCC 
continue to be successful, notably for alpha brass in sodium nitrite 
solution. By comparing the results of two techniques (scratching 
and rapid straining) it is shown that the published bare surface 
anodic current densities in this system are at lest one order of mag- 
nitude too high. The revised values fit neatly into the "film-induced 
cleavage” picture of TGSCC. In another system (alpha brass in cu- 
prous ammonia solution) the anodic process is dezincification to a 
depth of 20-40 nm, followed by cleavage on the order of 1m; here 
the inadequacy of the anodic process to account for the cracking is 
more obvious. Some suggestions are made as to how one can incor- 
porate cleavage into a kinetic model of SCC, with the objective of 
harmonizing film-induced cleavage with earlier electrochemical 
models. 


26316 FIM/IAP/TEM studies of hydrogen in metals. 
Walck, S.D.; Hren, J.J. (Univ. of Florida, Gainesville). Jour- 
nal de Physique (Les Ulis), Colloque; C9: No. 12, C9.355- 
C9.360(Dec 1984). Contract AS05-83ER45039. 

This paper is a report on the early stages of the authors 
work in the area of hydrogen trapping to defects in metals. Both 
the hydrogen and the defect structure are introduced by ion im- 
plantation. The results center on the characterization of the defect 
structure using both FIM and TEM techniques. The feasibility of 
applying the IAP to the study of hydrogen/defect interactions is 
also addressed. 10 references, 7 figures. 
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26317 (CONF-870422—11) Superconductivity and the 
of lattice parameters of the compound YBa2Cu;O/ 
sub x/. Chen, I-Wei; Keating, S.; Keating, C.Y.; Wu, X.; 
Xu, J.; Reyes-Morel, P.E.; Tien, T.Y. (Michigan Univ., Ann 
Arbor (USA). Dept. of Materials Science and Engineering). 
1987. Contract FG02-87ER45302. 22p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88005904/JAW. 
From 89. annual meeting of the American Ceramic Society; 
Pittsburgh, PA, USA (26 Apr 1987). 
The compound YBazCusO/sub x/ was given various oxida- 
tion treatments over a range of oxygen pressures from 0.02 to 200 
MPa and temperatures up to 1223K. A tetragonal to orthorhombic 
transition was observed. At higher oxygen content, the orthorhom- 
bic phase becomes superconducting below 93K. At lower oxygen 
content, the tetragonal phase was stable down to, room temperature. 
Doping by alkaline cations favored the formation of the orthorhom- 
bic phase even in a less oxidizing atmosphere, simultaneously im- 
proving the sinterability. The orthorhombic unit cell parameters, 
i.e. volume, bond lengths, and axial distortions, were found to cor- 
relate with the superconducting transition temperatures. These cor- 
relations are rationalized in terms of the interrelationship of oxygen 
stoichiometry with the lattice parameters of the orthorhombic 
phase. 15 refs., 11 figs., 1 tab. 
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26318 (DOE/ER/45262—2) [Magnetic studies of iron- 
rare-earth-metalloid Annual 


alloys: ] technical progress report. 
(Nebraska Univ., Lincoln (USA)). [1988]. Contract FG02- 
86ER45262. 6p. NTIS, PC A02 A0l; 1; GPO Dep. 
Order Number DE88006801/JAW. 

The theme of our research is the synthesis of study of new 
iron-rare earth phases which may have significant technological 
properties. New synthetic methods such as sputtering and new mi- 
crostructures are sought in an attempt to control important proper- 
ties such as coercivity, anisotropy (magnitude and direction) in thin 
films, and spontaneous magnetization. Our aim is to understand 
these relatively complex materials on the basis of fundamental elec- 
tronic structure, theories of itinerant magnetism, and the micros- 
tructural effects which control the extrinsic properties. 


26319 (iC—87/174) ea mechanism for high-temper- 
ature in the Ba(Sr)-La(Y)-Cu-O systems. 
Apostol, M. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1987. 1lp. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number T188702060/JAW. 

A high-temperature mechanism of superconductivity is pro- 
posed for distorted perovskite-like structures of Ba/sub x/La/sub 2- 
x/CuO/sub 4/ type. For x close to unity it is shown that the Jahn- 
Teller effect of the CU/sup 2+/ cations might bring about an at- 
tractive pairing interaction in the wavevector space. In the opposite 
limit x ~ 0 it is argued that the Coulomb repulsion might cause a 
real-space electron pairing. In both cases optimal values of the con- 
centration x are predicted above 1-1/m and below 1/m which agree 
with the experimental data. The corresponding critical temperatures 
are also estimated. (author). 15 refs. 


26320 (N—88-15885) Sputtered silver films to improve 
chromium carbide based solid lubricant coatings for use to 
900 C. Dellacorte, C.; Sliney, H.E.; Deadmore, D.L. (Na- 
tional Aeronautics and S inistration, Cleveland, 


pace Administra 
OH (USA). Lewis Research Center). 1988. 17p. (NASA- 


TM—100783; E—3955; NAS—1.15:100783; CONF- 
880581—). NTIS, PC A03/MF AO1. 

From Annual meeting of the Society of Tribologists and Lu- 
brication Engineers; Cleveland, OH, USA (8 May 1988). 

Thin silver films, 250 to 3500 A thick, were sputtered onto 
PS200, a plasma sprayed, chromium carbide based solid lubricant 
coating, to reduce run-in wear and improve tribological properties. 
The coating contains bonded chromium carbide as the wear resist- 
ant base stock with silver and barium fluoride/calcium fluoride eu- 
tectic added as low and high temperature lubricants respectively. 
Potential applications for the PS200 coating are cylinder wall/ 
piston ring lubrication for Stirling engines and foil bearing journal 
lubrication. In this preliminary program, the silver film overlay 
thickness was optimized based on tests using a pin-on-disk tribome- 
ter. The friction and wear studies were performed in a helium at- 
mosphere at temperatures from 25 to 760 C with a sliding velocity 
of 2.7 m/s under a 4.9 N load. Films between 1000 and 1500 A pro- 
vide the best lubrication of the counterface material. The films 
enrich the sliding surface with lubricant and reduce the initial abra- 
siveness of the as ground, plasma-sprayed coating surface, thus re- 
ducing wear. 


26321 (N—88-15886) Improved silicon nitride for ad- 
vanced heat engines. Annual Technical Report, 26 September 
1984-30 September 1985. Yeh, H.C.; Wimmer, J.M.; Huang, 
H.H.; Rorabaugh, M.E.; Schienle, J.; Styhr, K.H. (AiRe- 
search Casting Co., Torrance, CA (USA)). Oct 1985. 149p. 
(NASA-CR—175006; © NAS—1.26:175006; REPT—85- 
22592). NTIS, PC A07/MF AOl1. 

The AiResearch Casting Company baseline silicon nitride 
(92 percent GTE SN-502 SisN, plus 6 percent Y2Os plus 2 percent 
AbkOs) was characterized with methods that included chemical 
analysis, oxygen content determination, electrophoresis, particle size 
distribution analysis, surface area determination, and analysis of the 
degree of agglomeration and maximum particle size of elutriated 
powder. Test bars were injection molded and processed through 
sintering at 0.68 MPa (100 psi) of nitrogen. The as-sintered test bars 
were evaluated by x-ray phase analysis, room and elevated temper- 
ature modulus of rupture strength, Weibull modulus, stress rupture, 
strength after oxidation, fracture origins, microstructure, and densi- 
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ty from quantities of samples sufficiently large to generate statisti- 
cally valid results. A series of small test matrices were conducted 
to study the effects and interactions of processing parameters which 
included raw materials, binder systems, binder removal cycles, in- 


jection molding temperatures, particle size distribution, sintering ad- 


ditives, and sintering cycle parameters. 


26322 (N—88-15996) High temperature tensile testing of 
ceramic composites. Annual report. Gyekenyesi, J.Z.; 
Hemann, J.H. (Cleveland State Univ.. OH (USA)). Feb 
1988. 46p. (NASA-CR—180888; NAS—1.26:180888). NTIS, 
PC A03/MF AOl. 

The various components of a high temperature tensile testing 
system are evaluated. The objective is the high temperature tensile 
testing of SiC fiber reinforced reaction bonded SisN, specimens at 
test temperatures up to 1650 C (3000 F). Testing is to be conducted 
in inert gases and air. Gripping fixtures, specimen configurations, 
furnaces, optical strain measuring systems, and temperature meas- 
urement techniques are reviewed. Advantages and disadvantages of 
the various techniques are also noted. 


26323 (OH/RD—87/186/K) Summaries of high tempera- 
ture superconductor presentations at a meeting of the Canadi- 

an Association of Physicists. Balbaa, I.; Chu, F.Y.; Green, 
M.A. Kirkby, P.K.; Mannik, L. (Ontario Hydro Research 
Div., "Toronto (Canada)). 4 Aug 1987. 13p. (MICROLOG— 
88-00093). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

At the recent Canadian Association of Physicists meeting, 20 
invited and contributed papers on high temperature superconducti- 
vity were presented. All presentations dealt with only two types of 
materials, 40 K (LaSrCuO) and 90 K (YBaCuO) oxides. No break- 
throughs of transition temperatures or critical current densities 
were reported. Most presentations dealt with material characteris- 
tics and experiments to verify various hypotheses of superconduct- 
ing mechanisms. This report summarizes the highlights of the pres- 
entations. 


26324 (SAND—88-0486C) Melt processing ceramic 
YBa2Cu;O/sub 6.9/. Baughman, R.J.; Ginley, D.S.; Kwak, 
J.F.; Morosin, B.; Venturini, E.L. (Sandia National Labs., 

Albi uquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 8p. (CONF-880408—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88007039/JAW. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

The practical utilization of high T/sub c/ superconductors 
will depend on achieving materials properties optimized for the 
particular application. Properties crucial for almost all applications 
are critical current density, mechanical properties, processibility, 
and environmental stability. The best way to achieve these in aniso- 
tropic YBazCusO/sub 6.9/ is to have completely dense, aligned ox- 
ygenated material with minimal grain boundary disruption of the 
lattice. This paper presents preliminary work on the melt process- 
ing of YBagCusO/sub 6.9/ under high oxygen overpressures. The 
material obtained to date is very close to theoretical density, essen- 
tially single phase, superconducting and mechanically robust. 2 figs. 


26325 Hydrogen diffusion in the metallic glass a- 
ZrsRhH/sub 3.5/. Markert, J.T.; Cotts, E.J.; Cotts, R.M. 
(Laboratory of Atomic and Solid State Physics, Clark Hall, 
Cornell University, Ithaca, New York 14853-2501). Yeo" 
Review [Section] B: Condensed Matter; 37: No. 11, 
6452(15 Apr 1988). 

A series of NMR experiments has been conducted on 'H in 
the metallic glass a-ZrsRhH/sub 3.5/ to establish the temperature 
dependence of the mean H-atom jump rate. Temperature and fre- 
quency dependence of the *H spin-lattice relaxation rates and, at 
three temperatures, the H-atom translational (tracer) diffusion coef- 
ficient D have been measured. The pulsed-field-gradient, stimulat- 
ed-echo technique was used to measure D. At 525 K, D = 3.9 x 
10/sup -7/ cm?/s. Atomic jump rates deduced from D measure- 
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ments are consistent with those calculated from relaxation-rate data, 
indicating that translational diffusion is responsible for +H spin-lat- 
tice relaxation. It is demonstrated that a distribution of activation 
energies about a mean energy, E-bar/sub a/ = 0.46 eV/atom, is 
needed to fit relaxation-rate data. The width, 0.12 eV, and the mean 
energy of the distribution are independent of temperature. A proce- 
dure is suggested for using NMR measurements to establish the ex- 
istence of a distribution of activation energies for atomic motion. 


26326 Determination of crystallographic orientation of 
YBa,Cu;O/sub x/ grains from their optical twin patterns. 
Verhoeven, J.D.; Gibson, E.D. (Ames Laboratory, Depart- 
ment of Material Science and Engineering, Iowa State Uni- 
versity, Ames, Iowa 50011). Applied Physics Letters; 52: No. 
14, 1190-1192(4 Apr 1988). Contract W-7405-ENG-82. 

Polycrystalline arrays of YBagCusO/sub x/ grains display 
optical twin patterns and flat sides. The long sides of elongated 
grains are basal planes, {001}, and the twin planes are {110} planes. 
A technique is presented here for evaluating the crystallographic 
orientation of an elongated grain from the angles formed on the 
polish surface by its (110) and (1-bar10) twin traces with the long 
grain boundary. Comparison with selected area channeling patterns 
from individual grains confirms the validity of the technique. The 
technique may be of some use in evaluating the texture of polycrys- 
talline samples. 


26327 Coherent twin boundaries in high-T/sub c/ super- 
conducting oxides. Mueller, F.M.; Chen, S.P.; Prueitt, M.L.; 
Smith, J.F.; Smith, J.L.; Wohlleben, D. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review [Section] B: Condensed Matter; 37: No. 10, 5837- 
5840(1 Apr 1988). 

When subjected to a low-temperature annealing cycle similar 
to that of Bhargava et al., 1:2:3 superconducting oxides are shown 
to form fine, 250-A spaced twins. The symmetry of the crystal is 
markedly altered. A theoretical calculation shows that twins intro- 
duce minigaps into the electronic structure. The implications for 
high-T/sub c/ superconductivity are discussed. 


26328 Electronic anisotropy in single-crystal La,sCuQ,. 
Cheong, S.; Fisk, Z.; Kwok, R.S.; Remeika, J.P.; Thomp- 
son, J.D.; Gruner, G. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review [Section] 
B: Condensed Matter; 37: No. 10, 5916-5919(1 Apr 1988). 

We have measured resistivity rho components both parallel 
and perpendicular to the Cu-O planes in single-crystalline LazCuQ,. 
Substantial anisotropy, reaching values as large as 10°, is observed 
in the resistivity. The temperature dependence of rho, together 
with Hall effect and thermoelectric power measurements, suggests 
hopping conduction between localized states at low temperatures, 
with diffusive transport at higher temperatures. These results are in 
contradistinction to previous reports. 


26329 Ion implantation in B-SiC: Effect of channeling di- 
rection and critical energy for amorphization. Edmond, J.A.; 
Davis, R.F.; Withrow, S.P.; More, K.L. ent of 
Materials Science and Engineering, North Carolina State 
University, Raleigh, North Carolina 27695-7907). Journal of 
Materials Research; 3: No. 2, 321-328(Mar 1988). 

Damage in single-crystal B-SiC(100) as a result of ion bom- 
bardment has been studied using Rutherford backscattering/chan- 
neling and cross-section transmission electron microscopy. Samples 
were implanted with Al (130 keV) and Si (87 keV) with doses be- 
tween 4 and 20 x 10 cm~? at liquid nitrogen and room tempera- 
tures. Backscattering spectra for He* channeling as a function of 
implantation dose were initially obtained in the [110] direction to 
determine damage accumulation. However, the backscattered yield 
along this direction was shown to be enhanced as a result of uniax- 
ial implantation-induced strain along [100]. Spectra obtained by 
channeling along this latter direction were used along with the 
computer program t-smcapsr-smcapsIm-smcaps to calculate the 
critical energy for amorphization. The results for amorphization of 
B-SiC at liquid nitrogen and room temperature are ~ 14.5 eV/atom 
and ~22.5 eV/atom, respectively. 
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REFER ALSO TO CITATION(S) 25710, 25710, 25711, 25717, 25717, 26157, 
26224, 26224, 26225, 26225, 26566, 27381 


26330 (AI—811009) Development of Na/sup +/ solid 
electrolyte ceramics and evaluation of their suitablility for 
energy conversion and storage devices. Prasad, E.; Roy, R. 
(Ontario Research Foundation, Sheridan Park (Canada); 
Almax Industries Ltd. (Canada)). 9 Oct 1981. 116p. (MI- 
CROLOG—82-2983). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. $0.34 CAN per page, $3.40 minimum; MF $10 
CAN. 

Over the past ten years there has been a large research effort 
around the world devoted to techniques suitable for high efficiency 
electric energy storage and generation. Solid state ionic electrolytes 
such as beta alumina have played predominant roles in this applica- 
tion. These ionic conductors have largely been utilized for the con- 
struction of Na/S batteries for motive power or utility load level- 
ling applications. Another lesser known application, the thermo- 
electric generator, offers the potential of very large increases in ef- 
ficiencies of such conversion when compared with conventional 
thermopiles presently used. Based on these considerations this pro- 
gram was undertaken with the objective of developing suitable ce- 
ramics for use in a thermoelectric generator system and, design and 
development of a laboratory model of the sodim thermoelectric 
generator. The studies indicate that efficiencies comparable to other 
investigators have been achieved. Initial results on seals, electrode 
materials and electrolyte stability are promising. Concepts investi- 
gated can be used in the fabrication of working voltage source. 14 
refs., 38 figs., 5 tabs. 


26331 (CONF-870843—7) Experimental studies of elastic 
properties of crystals by Brillouin scattering. Grimsditch, M. 
(Argonne National Lab., IL (USA)). Jul 1987. Contract W- 
31109-ENG-38. 16p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
Order Number DE88005923/JAW. 

From International conference on electronic structure in 
phase stability in advanced ceramics; Argonne, IL, USA (17 Aug 
1987). 

. The use of Brillouin scattering as a tool for the investigation 
of elastic properties of materials is briefly reviewed. The advan- 
tages and disadvantages of Brillouin scattering compared with ul- 
trasonic techniques are discussed. Examples of Brillouin scattering 
of LaNbO, applied to the study of phase transitions are presented. 
An application to the study of thin films of irradiated NbsIr is also 
presented. Diamonds and pressurized helium are also studied. 11 
refs., 5 figs. 


26332 (DOE/ER/13263—4) Oligomer and mixed-metal 
compounds: Potential multielectron transfer catalysts: 
Progress report, July 1, 1987-February 29, 1988. Rillema, 
D.P. (North Carolina Univ., Charlotte (USA). Dept. of 
Chemistry). 17 Feb 1988. Contract FG05-84ER 13263. 12p. 
NTIS, PC A03. Order Number DE88006916/JAW. 

The synthesis and characterization of multimetallic 
ruthenium(II) homooligomer complexes containing both pi donor 
and pi acceptor ligands has been completed. We have also complet- 
ed photophycial studies of a large number of mononuclear 
ruthenium(II) mixed ligand complexes that contained both mono- 
dentate and bidentate ligands. Also, methodology has been devel- 
oped for synthesizing bimetallic rhenium(I)/rhenium(I) and 
ruthenium(II)/rhenium(I) complexes with attached electron donor 
and electron acceptor ligands. The photophysics of these complexes 
is currently being explored. New ligand systems have been synthe- 
sized. New metal systems have also been investigated. Both cobalt 
and chronium complexes of heterocyclic ligands have been synthe- 
sized. A new platinum(II)/ruthenium(II) complex has been obtained 
which contains two platinum centers and one ruthenium center. 
The complex is paramagnetic and we postulate that one platinum is 
in the +1 oxidation state and the other is in the +2 state. In addi- 
tion we have expanded our efforts to include A-frame rhodium bi- 
nuclear complexes. These complexes luminesce weakly and have 
short-lived exicted states. 3 figs. 
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26333 (DOE/ER/13507—2) Synthesis and analysis of 
ee ee 1. ae aie 
lectivity and permeability in gas separation 

Progress report, December 20, 1986-December 20, _ 
Koros, W.J.; Paul, D.R. (Texas "Univ, Austin (USA). 

of Chemical Engi gineering). 29 Dec 1987. Contract F 
86ER13507. 9p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
Order Number DE88006533/JAW. 

Optimum materials for gas separation membrane applications 
are being investigated. Permeation, sorption and diffusion charac- 
terization of polycarbonates, polysulfones and polyimides has been 
completed. The chemical structure and ivity data for a 
series of polycarbonates is presented. 4 tabs. (CBS) 


26334 (FACT—82) Calculation of liquidus surfaces, 
vapour pressures and decomposition in certain ter- 
nary and quaternary fused salt systems. Pelton, A.D.; Bale, 
C.W.; Thompson, W.T. (Facility for the Analysis of Chemi- 
cal Th ermodynamics (Canada)). [1982]. 379p. (MICRO- 
ee CANMET/TID, Energy, Mines and Re- 
urces Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1. 31. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 
Following an exahustive literature survey, the available ther- 
modynamic data and phase diagrams of twenty-two binary chloride 
systems were critically evaluated by a computerized optimization 
technique. The thermodynamic properties of all known binary 
phases have been represented by equations, “optimum” binary 
phase diagrams have been calculated, and error limits have been es- 
timated. The thermodynamic properties of fifteen ternary and two 
quaternary systems were then estimated from the properties of their 
binary sub-systems by means of interpolation techniques. From 
these properties, the phase’ diagrams of the ternary and quaternary 
systems were calculated. These are presented as polythermal pro- 
jections of the liquidus surfaces in all cases and as isothermal sec- 
tions in the case of three of the ternary systems. Comparison to 
measured ternary diagrams was made in the few cases where this 
was possible. Error estimates are-given in all cases. The estimated 
ternary and quaternary thermodynamic properties were also used to 
generate iso-activity curves for the components ZnCl/sub 2/, 
PbCl/sub 2/, FeCl/sub 2/, FeCl/sub 3/, and CuCl at several tem- 
peratures, enabling iso-vapour pressure and/or iso-decomposition 
potential curves to be calculated from equations given in the text. 
Error estimates are given in all cases. The systems containing 
A1Cl/sub 3/ are treated in a separate section. The partial vapour 
pressures of all gaseous species in the ternary systems are presented 
in graphical and in tabular form with a high level of accuracy. 24 
refs., 6 tabs. 


26335 (INIS-mf—11107, pp 33) Radiation damage of ger- 
manium doped silica glasses. Kevan, L.; wero RN. 
(Houston Univ., TX (USA). Dept. of Chemistry; H ughes 
Research Labs., Malibu, CA (USA)). Dec 1986. (In Span- 
ish). NTIS (US Sales Only), PC A0O7/MF AOl. Order 
Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26336 (IPEN-Pub—111) Luminescence studies of thulium 
doped Li/sub 2/B/sub 4/O/sub 7/ glass and its applications. 
Rzyski, B.M.; Morato, S.P. (Instituto de Pesquisas Energeti- 
cas e Nucleares, Sao Paulo (Brazil)). Feb 1987. 12p. S 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88701483/JAW. 

Energy level diagram of Tm/sup 3+/ in Li/sub 2/B/sub 4/ 
O/sub 7/ glass matrix from fluorescence spectra was obtained. 
Many papers dealing with emission spectrum of Tm/sup 3+/(4f/ 
sup 12/) in glassy matrices have been presented but none with Li/ 
sub 2/B/sub 4/O/sub 7/. Luminescence measurements of pure and 
Tm/sup 3+/ doped Li/sub 2/B/sub 4/O/sub 7/ were made at 
room temperature for unirradiated, and irradiated samples with / 
sup 60/Co gamma rays. The dose dependence with the fluorescent 
emission intensities in Tm/sup 3+/ doped samples and the behav- 
iour of the post-irradiation heated samples, due to the valence re- 
versibility of Tm, was also analysed. absorption measure- 
ments of doped Li/sub 2/B/sub 4/O/sub 7/ glasses, between 
2850nm and 300nm, showed bands due to the Tm/sup 3+/ charac- 
teristic electronic transitions. 
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26337 (N—88-15082) Space environmental effects on pol- 
ymeric materials. Semiannual progress report, 1 June-30 No- 
vember 1987. Kiefer, R.L.; Orwoll, R.A. (College of Wil- 
liam and Mary, Williamsbur urg, VA (USA)). Feb 1988. 6p. 
(NASA-CR—182418; NAS—1.26:182418). NTIS, PC A02/ 
MF AO1. 

Polymer-matrix composites have considerable potential for 
use in the construction of orbiting structures such as the space sta- 
tion and space antennas because of their light weight, high strength, 
and low thermal expansion. However, they can suffer surface ero- 
sion by interaction with atomic oxygen in low-Earth orbit and deg- 
radation and/or embrittlement by electrons and ultraviolet radiation 
especially in geosynchronous orbit. Thus, a study of the effect of 
these environmental hazards on polymeric materials is an important 
step in the assessment of such materials for future use in space. 


26338 (N—88-15601, pp vp) Raman spectroscopic inves- 
tigations of Hg-Cd-Te melts. Morrobel-Sosa, A. Nov 1987. 
NTIS, PC A99/MF E03. 

In NASA, Marshall Space Flight Center, Research reports: 
1987 NASA/ASEE Summer Faculty Fellowship Program. 

Raman scattering measurements are reported for a series of 
Hg/sub 1-x/Cd/sub x/Te (with x less than or =0.2) materials from 
295 K (room temperature) to 1126K (up to and above their liquidus 
temperatures), and for Hg/sub 1-x/Cd/sub x/Te (x=0.3) at 285K. 
The samples were contained in high-temperature optically-flat fused 
silica cell. Variable temperature measurements were effected in a 
three-zone, high-temperature furnace equipped with optical win- 
dows, and monitored externally by three independently program- 
mable temperature controllers. All studies were made in the backs- 
cattering geometry using the 5145 A line of an Ar-+ ion laser, with 
incident power less than 250 mW, as the excitiation source. An in- 
tensity enhancement is observed for a mode in each of the composi- 
tions studied. The frequency of this mode varies with composition, 
142/cm for HgTe, and 128/cm for both the Hg/sub 1-x/Cd/sub x/ 
Te (x=0.053 and 0.204) samples. In addition, a shift to lower fre- 
quency as a function of temperature is observed in all samples. This 
shift is most prominent for the x=0.053 sample. The temperature 
dependence of these modes as the liquidus temperatures are 
achieved and surpassed for these samples is presented as being asso- 
ciated with a structural transition in the Hg-rich compositions of 
the Hg/sub 1-x/Cd/sub x/Te series. To our knowledge, this is the 
first reported study of Raman scattering by phonons in the melts of 
these materials. 


26339 (N—88-15601, pp 8 ee the method of 
electronic properties of semicon- 


w bandgap 
ductors. Patterson, J.D. Nov 1987. NTIS. PC A99/MF E03. 

In NASA, Marshall Space Flight Center, Research reports: 
1987 NASA/ASEE Summer Faculty Fellowship Pro _— 

A previously developed code for calculating the mobility of 
charge carriers in narrow bandgap semiconductors does not predict 
the correct temperature dependence in all cases. It is thought that 
this is due to the way the electronic screening of the carriers is 
treated in the model. The objective of this research is to improve 
the handling of the screening by going beyond the current first 
Born approximation. Much of this work is directly related to the 
alloy semiconductor Hg sub 1-xCd sub xTe which is important for 
infrared detectors and is a good candidate for microgravity crystal 
growth. The principal conclusion, so far, is that the major difficulty 
is probably the treatment of short range screening at higher tem- 
peratures. 


26340 (SAND—88-0420C) Radiation effects in silicon: 
. Stein, H.J. (Sandia National Labs., Albuquerque, 
NM (USA)). 1988. Contract AC04-76DP00789. 4p. (CONF- 
880356—1). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE88006642/JAW. 
From Task force meeting on radiation effects at the super- 
conducting super collider; Berkeley, CA, USA (7 Mar 1988). 
Semiconductor device characteristics are strongly dependent 
upon the macroscopic properties of the active materials. Semicon- 
ductor material properties of particular interest are: majority charge 
carrier concentration, minority carrier lifetime and charge carrier 
mobility. Silicon, due to favorable properties in addition to avail- 
ability and processability, is used in a wide variety of applications 
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ranging from solar cells to high speed very large scale integrated 
circuits. The importance of a given material property depends upon 
device type, circuit design and application. For example, minority 
carrier lifetime control is very important in junction devices that 
depend upon minority carrier charge transport (e.g., solar cells and 
bipolar transistors), whereas the majority carrier concentration is a 
primary consideration for junction field effect transistors (JFETS) 
and metal-oxide-semiconductor transistors (MOSFETS). Carrier 
mobility is important in device performance, but it is less variable 
than carrier lifetimes and concentrations. Charge particle detector 
applications which exploit charge generation and separation within 
Si require careful attention to carrier concentration profiles, and are 
especially demanding upon control of minority carrier lifetime. 


26341 (UCRL—97223) Abrasion resistant porous silica 
antireflective coatings. Thomas, I.M. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1987. Contract W-7405- 
ENG-48. 12p. (CONF-880110—24). NTIS, PC A03/MF 
A0l; 1; GPO . Order Number DE88006230/JAW. 

From SPIE O-E Lase ‘88: optoelectronics and laser appiica- 
tions in science and engineering; Los Angeles, CA, USA (10 Jan 
1988). 

» The abrasion resistance of a porous silica antireflective coat- 
ing prepared from a colloidal silica suspension was increased by the 
addition of a soluble siloxane binder to the suspension prior to ap- 
plication. After evaporation of the solvent, this binder served to in- 
crease the adhesion between individual silica particles, thereby in- 
creasing the coating strength. The optimum binder concentration 
was 20 to 30% and at this level the optical properties and laser 
damage threshold of the original silica ig were retained. 2 
figs., 1 tab. 


26342 (UCRL—97913) Fracture morphologies of carbon- 
black-loaded SBR [styrene-butadiene rubber] subjected to 
low-cycle, high-stress fatigue. Goldberg, A.; Lesuer, D.R.; 
Patt, J. (Lawrence Livermore National Lab., CA (USA); 
Army Tank-Automotive Command, Warren, MI (USA)). 1 
Feb 1988. Contract W-7405-ENG-48. 26p. (CONF-880480— 
1). NTIS, PC A03/MF A01; 1; GPO Dep. Order Number 
DE88006808/JAW. 

From Severe environment symposium; Dallas, TX, USA (19 
Apr 1988). 

Experimental results, together with an analytical model, re- 
lated to the loss in tensile strength of styrene-butadiene rubber 
(SBR) loaded with carbon black (CB) that had been subjected to 
low-cycle, high-stress fatigue tests were presented in a prior paper. 
The drop in tensile strength relative to that of a virgin sample was 
considered to be a measure of damage induced during the fatigue 
test. The present paper is a continuation of this study dealing with 
the morphological interpretations of the fractured surfaces, where- 
by the cyclic-tearing behavior, resulting in the damage, is related to 
the test and material parameters. It was found that failure is almost 
always initiated in the bulk of a sample at a material flaw. The size 
and definition of a flaw increase with an increase in carbon-black 
loading. Initiation flaw sites are enveloped by fan-shaped or penny- 
shaped regions which develop during cycling. The size and mor- 
phology of a fatigue-tear region appears to be independent of the 
fatigue load or the extent of the damage (strength loss). By con- 
trast, either an increase in cycling load or an increase in damage at 
constant load increases the definition of the fatigue-region morphol- 
ogy for all formulations of carbon-black. On the finest scale, the 
morphology can be described in terms of tearing of individual 
groups of rubber strands, collapsing to form a cell-like structure. 18 
refs., 13 figs. 


26343 Dislocation microstructures on flat and stepped Si 
surfaces: Guidance for growing high-quality GaAs on (100) Si 
substrates. rm Y.H.; Wu, M.C.; Lee, H.; Wang, S.; Lilien- 
tal-Weber, Z ent of Electrical Engineering and 
Computer Sciences, and Electronics Research soe 
University of California, Berkeley, California 94720). A 
plied Physics Letters; 52: No. 17, 1386-1388(25 Apr 1988). 
Type-I dislocations at the GaAs/Si interface are beneficial 
because they effectively relax the mismatched stress, but do not 
propagate into the GaAs film. Accordingly, the best way to grow a 
low defect density GaAs film on a Si substrate is to form as many 
as possible type-I dislocations or, equivalently, to suppress other 
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kinds of defects. The high-resolution transmission electron micros- 
copy study shows that most of the type-I dislocations are formed at 
the double step on a Si surface. It is further determined that the 
silicon surface steps are mainly due to the substrate tilting instead 
of the heating before growth. Based on our study, the (100) Si sub- 
strate with double steps along both [110] and [11-bar0] axes pro- 
vides the best condition for growing low defect density GaAs on Si 
substrates. 


26344 Optical study of electron backdonation and local- 
ized states in the metal-ammonia layers of K(NHs)/sub x/C/ 
sub 24/. a? J.M.; Eklund, P.C.; Fan, Y.B.; Solin, S.A. 
(Department of Physics and Astronomy, University of Ken- 
tucky, Lexington, Kentucky 40506). Physical Review [Sec- 
‘sebe Condensed Matter; 37: No. 11, 6226-6234(15 Apr 
988 

The c-face optical reflectance spectra of the graphite interca- 
lation compounds K(NHs)/sub x/C/sub 24/ (x = 0, 1.49, 4.11, and 
4.38) have been measured in the photon-energy range 0.5—6 eV. 
Kramers-Kronig analyses were performed to determine the in-plane 
dielectric function. It is proposed that the potassium atoms are ion- 
ized (K*) and the K 4s electrons are donated to the carbon 7/sup 
*/ band and localized states in the metal-ammonia intercalate 
layers. A sharp absorption band at 1.85 eV is observed and attrib- 
uted to transitions between these electrons localized (solvated) in 
the K(NHs)/sub x/ layers. The oscillator strength of the band is en- 
hanced, probably by a coupling of the solvated electrons to the 
carbon 7 electrons. The 7r-electron contribution to the dielectric 
function is analyzed in terms of two-dimensional energy-band 
models. These models and the experimental 7r-electron plasma fre- 
quency result in a value of ~0.79 +- 0.07 electrons per intercalated 
K atom residing in the carbon 7/sup */ band for the x = 4.11 and 
4.38 K(NHs)/sub x/C/sub 24/ compounds, in good agreement with 
recent NMR results. 


26345 High-pressure study of a-quartz GeO. using ex- 
tended x-ray-absorption fine structure. Houser, B.; Alberd- 
ing, N.; Ingalls, R.; Crozier, E.D. (Department of Physics 
(FM-15), University of Washington, Seattle, Washington 
98195). Physical Review [Section] B: Condensed Matter; 37: 
No. 11, 6513-6516(15 Apr 1988). 

The effect of pressure on silicates and germanates is of im- 
portance to the geological sciences. Germanates generally act as 
models for the corresponding silicates at higher pressures in the 
sense that the same pressure-induced transitions occur at lower 
pressures in germanates. Using x-ray-absorption spectra obtained at 
the Stanford Synchrotron Radiation Laboratory (SSRL), we have 
determined the variation with pressure of the structural parameters 
of a-quartz GeO2 up to 58 kbar at room temperature. Our data 
appear consistent with the time-of-flight powder-neutron-diffraction 
studies done by Jorgensen. We see no evidence of a transition from 
the metastable a-quartz structure to the rutile structure as is seen in 
SiO,. 


26346 Transmutation-induced tritium in LiNbO; single 
crystals. Gonzalez, R.; Chen, Y.; Abraham, M.M. (Departa- 
mento de Fisica del Estado Solido, Facultad de Ciencias Fi- 
sicas, Universidad Complutense, E-28040 Madrid, Spain). 
Physical Review [Section] B: Condensed Matter; 37: No. 11, 
6433-6435(15 Apr 1988). 

Irradiation of LiNbOs single crystals with thermal neutrons 
has produced tritium ions by transmutation of *Li atoms. Follow- 
ing subsequent heat treatments, infrared-absorption measurements 
have been used to identify bands attributed to OH™~ and OT™ ions; 
additional OD~ bands have also been produced, and all three spe- 
cies exhibit similar behavior under heat treatment. 


26347 Preparation and characterization of some A/sup I/ 
B/sup II/C/sup V/ type semiconductors. Bacewicz, R.; 
Ciszek, T.F. (Solar Energy Research Institute, Golden, Col- 
orado 80401). Applied Physics Letters; 52: No. 14, 1150- 
1151(4 Apr 1988), 

Crystals of LiZnP, LiCdP, and LiZnAs are prepared by 
direct fusion of constituent elements. All three materials are found 
to be p-type semiconductors. Absorption edge and photoconductiv- 
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ity spectra are measured. Band gaps are estimated to be 1.25 eV for 
LiZnAs, 1.3 eV for LiCdP, and 2.1 eV for LiZnP. 


26348 Superconductivity of divalent Chevrel phases at 
very high pressures. Yao, Y.S.; Guertin, R.P.; Hinks, D.G.; 
Jorgensen, J.; Capone II, D.W. (Physics Department, Tufts 
University, Medford, Massachusetts 02155). Physical Review 
on B: Condensed Matter; 37: No. 10, 5032-5037(1 Apr 
1988). 

The electrical resistivity and the superconducting transition 
temperatures were examined for three representative divalent Chev- 
rel phase systems, SnMoeSs, EuMoeSs, and BaMoeSs, as a function 
of hydrostatic pressure to 2 GPa and in quasihydrostatic pressures 
to 10 GPa. In all systems, T/sub c/ is depressed to 0 K for suffi- 
ciently large pressures. For the Sn- and Eu-based systems, both 
highly purified samples and samples with controlled oxygen content 
were used. In an oxygenated SnMoeSs sample (less than 3% Os: 
substituted for the S atoms) the pressure threshold and maximum 
T/sub c/ are 40% lower than in the pure sample, but for P>3.5 
GPa the T/sub c/-P phase diagrams nearly coincide, with T/sub c/ 
reaching zero at an extrapolated pressure of about 12 GPa. In pure 
EuMoeSs, superconductivity appears only above a threshold pres- 
sure of about 1 GPa and is depressed to 0 K above 4.5 GPa. In an 
oxygenated sample the maximum T/sub c/ and the threshold pres- 
sure are depressed, and above about 3.5 GPa the T/sub c/-P phase 
diagrams coincide, as in the Sn-based system, although T/sub c/ is 
then rapidly depressed to 0 K at about 4.5 GPa. In a highly puri- 
fied BaMoeSs sample superconductivity appears above about 2 GPa 
and is depressed to 0 K at extrapolated pressures above 12 GPa. A 
full transition to the zero-resistance superconducting state is ob- 
served in BaMoeSs. The data are discussed in terms of a model link- 
ing the rhombohedral-to-triclinic structural transition, the supercon- 
ducting transition temperature, and the role of pressure in suppress- 
ing the structural transition. 


Susceptibility of Si:P across the metal-insulator 

transition, I. Diamagnetism. Roy, A.; Turner, M.; Sarachik, 

P. (Department of Physics, City College of the City Uni- 

ae of New York, New York, New York 10031). Physi- 

cal Review [Section] B: Condensed Matter; 37: No. 10, 5522- 
5530(1 Apr 1988). 

We have made static susceptibility measurements at tempera- 
tures between 1.25 and 300 K on samples of phosphorus-doped sili- 
con with dopant concentrations in the range 0.2<n/n/sub c/<1.3, 
where n/sub c/ is the critical concentration for the metal-insulator 
transition. In this paper we discuss our results for the diamagnetism 
associated with the donor electrons. We find that the donor suscep- 
tibility above 60 K is diamagnetic and varies linearly with concen- 
tration. We associate the susceptibility observed at these tempera- 
tures with a diamagnetic term, chi/sub D/(T,n), which is of the 
Landau-Peierls-Pauli type, but which is linear in n. Using static sus- 
ceptibility data at higher concentrations obtained by other investi- 
gators, we show that the linear behavior of chi/sub D/ persists up 
to ~3n/sub c/, i.e., within the entire impurity-"band” region, 
beyond which it reverts to the n/sup 1/3/ behavior expected for a 
standard band. We find that published ESR susceptibility data for 
similar concentrations exhibit the same concentration dependence as 
chi/sub D/. Use of the ESR data has enabled us to separate out the 
orbital and spin contributions to the susceptibility. The average dia- 
magnetic susceptibility per donor is found to agree with calculated 
values of the Larmor diamagnetism of localized electrons, and is in- 
dependent of concentration over a range spanning the transition 
from insulating to metallic behavior; so far as the average orbital 
contribution of the donor electrons in the impurity “band” is con- 
cerned, it makes little difference whether the electrons are in local- 
ized or extended states. 


26350 Susceptibility of Si:P across the metal-insulator 
transition. II. Evidence for local moments in the metallic 
phase. Roy, A.; Sarachik, M.P. (Department of Physics, 
City College of the City University of New York, New 
York, New York 10031). Physical Review [Section] B: Con- 
densed Matter; 37: No. 10, 5531-5534(1 Apr 1988). 

For donor concentrations on both sides of the metal-insula- 
tor transition, the paramagnetic component of the susceptibility of 
Si:P at low temperature is described by a power law ~T~/sup a/, 
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modified by a term which represents thermal activation to higher- 
energy states which are magnetically inert. For insulating samples, 
the power law is associated with the random Heisenberg antiferro- 
magnet. The smooth continuation of the same behavior onto the 
metallic side of the transition suggests that local moments exist in 
metallic Si:P. We further suggest that this may imply that the ex- 
change interaction between the magnetic moments does not under- 
go any abrupt or major change in character as the transition is 
crossed, in spite of the appearance of delocalized electrons. 


26351 Chemical selectivity in photon-stimulated desorp- 
tion of fluorine from silicon. Yarmoff, J.A.; Taleb-Ibrahimi, 
A.; McFeely, F.R.; Avouris, P. (IBM Thomas J. Watson 
Research Center, Yorktown Heights, New York 10598). 
Physical Review Letters; 60: No. 10, 960-963(7 Mar 1988). 

Photon-stimulated desorption of F* from Si(111) was studied 
with use of photon energies in the region of the Si 2p core level. 
Fluorinated surfaces with variable amounts of SiF/sub x/ groups 
were prepared, and distinct photon-stimulated—desorption thresh- 
olds in the Si 2p region were observed for F* desorption from SiF 
vs SiFs surface groups. In addition, the angular distributions of the 
ejected F* showed variations with respect to the Si(111) surface 
normal dependent on the bonding configuration, which were used 
to obtain local 2p absorption spectra for the individual SiF/sub x/ 
groups. 


26352 Detection of atomic surface structure on NbSe, 
and NbSe; at 77 and 4.2 K using scanning tunneling microsco- 
py. Coleman, R.V.; Giambattista, B.; Johnson, A.; McNairy, 
W.W.; Slough, G.; Hansma, P.K.; Drake, B. (Department of 
Ph ysics, University of Virginia, Charlottesville, Virginia 
22901). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 6: No. 2, 338-343(Mar 1988). 

Scanning tunneling microscopy (STM) studies have been 
performed on NbSe2 and NbSes at 77 and 4.2 K. The surface 
atomic structure has been clearly resolved, but evidence of charge- 
density wave (CDW) modulation has only been observed at 4.2 K 
in NbSes. CDW's exist in NbSe, at 4.2 K and in NbSes at 77 K, but 
the CDW amplitude is either too small or is screened by the re- 
maining conduction electrons. The linear chain structure in NbSes 
has been clearly resolved and the STM profiles are dominated by 
the heights and effective charges of the surface Se atoms. Improved 
sensitivity and resolution will be required to study any details of 
the CDW structure in both compounds. 


Study of molecular-beam epitaxy GaAs/sub 1-// 
sub sub x/Sb/sub x/ (x<0.76) grown on GaAs(100). Zhao, J.H.; 
Li, A.Z.; Jeong, J.; Wong, D.; Lee, J.C.; Milliman, M.L.; 
Schlesinger, FE Milnes, AG. (Department of Electrical 
and Computer Engin Carnegie Mellon University, 
Pittsburgh, Famagienaterd! 1513) Journal of Vacuum Science 
and Technology, B: Microelectronics Processing and Phenom- 
ena; 6: No. 2, 627-630(Mar 1988). 

Lattice mismatched 0.5 to 1-~m-thick GaAs/sub 1-//sub x/ 
Sb/sub x/ epilayers were grown on (100) n-type GaAs by molecu- 
lar-beam epitaxy (MBE) throughout the whole composition range 
and characterized for Sb content up to 0.76. The Sb incorporation 
coefficient is found to be 0.42 at a substrate temperature of 480 °C. 
The epilayer quality was examined by x-ray diffraction, photolu- 
minescence, and photoresponse. The relationship between energy 
band gap of GaAs/sub 1-//sub x/Sb/sub x/ and Sb content at 
room temperature is found to be in good agreement with the result 
of Nahory et al. and that at 77 K is established and can be reason- 
ably described by the estimated one from the binary band gaps of 
GaAs and GaSb at 77 K and the ternary band gaps of GaAs/sub 
1-//sub x/Sb/sub x/ at 300 K. Both majority electron and hole 
traps in GaAs/sub 1-//sub x/Sb/sub x/ epilayers were character- 
ized. 


26354 X-ray depth profiling of iron oxide thin films. 
Toney, M.F.; Huang, T.C.; Brennan, S.; Rek, Z. (IBM Al- 
maden Research Center, San Jose, California 95120). Jour- 
nal of Materials Research; 3: No. 2, 351-356(Mar 1988). 

A nominally y-Fe2O; thin film (oxidized from an FesO, film) 
has been structurally depth profiled using x-ray scattering in a graz- 
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ing incidence, asymmetric Bragg geometry. By varying the grazing 
incidence angle, the x-ray penetration depth is varied from tens of 
Angstroms to several thousand Angstroms, slightly larger than the 
film thickness. At small incidence angles a diffraction pattern char- 
acteristic of a-Fe2Os is observed, while at larger angles the pattern 
is predominantly from y-Fe2Os, showing that there is a surface 
layer of a-Fe,O3. These results are quantified and the thickness of 
the a phase found to be 90 A. The presence of the a phase explains 
a nonferromagnetic layer observed previously. These data together 
with magnetic and chemical data suggest that the nonferromagnetic 
layer forms during oxidation of the FesO, film due to outward dif- 
fusion of Fe ions and their subsequent oxidation to form a-Fe2Os 


26355 Modeling of temperatures in cementitious mono- 
liths. Kaushal, S.; Roy, D.M.; Licastro, P.H. (Materials Re- 
search Lab., The Pennsylvania State Univ., University Park, 
PA 16802 (USA)). pp 265-276 of Fly ash ‘and coal conver- 
sion by-products: Characterization, utilization and disposal 
Ill. McCarthy, G.J.; Glasser, F.P.; Roy, D.M.; Diamond, S. 
Pittsburgh, PA; Materials Research Society (1987). (CONF- 
861207—). 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Temperatures in large cementitious monoliths (works) can 
rise very high due to unfavorable thermal properties such as low 
conductivity and high diffusivity of the monolith and the surround- 
ing media. Heat moderation becomes necessary in such situations to 
avoid excessive thermal stresses. Moderation due to the addition of 
inert additives such as sand in mortars is compared to that obtained 
by the addition of reactive but low heat evolution substituents such 
as Class C and Class F fly ashes. Substitution of cement by slag has 
also been considered. The hydration temperatures for the extreme 
conditions (adiabatic) have been experimentally measured and com- 
pared to those predicted under real conditions. Such a simulation 
has been made by measuring the thermal properties and analyzing 
the temperature distribution due to exothermic reactions as predict- 
ed by a finite differences computer model. In general, lower tem- 
peratures can be maintained by increasing the thermal conductivity 
and heat capacity of the hydrating material. This material can be 
tailored for both heat evolution and setting times by incorporating 
inert additives such a sand (quartz) and/or reactive additives such 
as slag and fly ash. 
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26356 (CONF-8709247—1) Techniques for studying fast 
reactions in liquids. Jonah, C.D. (Argonne National Lab., IL 
(USA)). 1987. Contract W-31109-ENG-38. 14p. NTIS, PC 
et, A0l1; 1; GPO Dep. Order Number DE88005917/ 

From 42. international meeting on chemical reactivity in liq- 
uids-fundamental aspects; Paris, France (7 Sep 1987). 

The goal of this paper is to summarize the many techniques 
which can be used for making fast measurements so that the reader 
will be able to see which techniques are suitable for his or her par- 
ticular purpose. In this paper, I will consider any reaction that is 
faster than 1 second to be a fast reaction. Also because there is a 
paper in this volume which reviews techniques which have time 
resolutions in the picosecond and femtosecond time range, I will 
only make a few comments based on our recent work at Argonne 
in picosecond pulse radiolysis. The ultimate limits of these tech- 
niques will not be discussed in detail, because (1) I do not know 
them for many of the techniques and (2) the novice user is unlikely 
to be well-served by knowing what is possible after 20 years of re- 
fining the technique in a given lab. The limitations and major diffi- 
culties of the techniques will be mentioned. 32 refs., 5 figs. 


26357 (INIS-mf—11107) Sixth symposium on nuclear 
chemistry, radiochemistry and radiation chemistry. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City). Dec 
1986. vp. (In Spanish). (CONF-861201—). NTIS (US Sales 
Only), PC A0O7/MF AOl. Order Number DE88780067/ 


From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
Separate papers are indexed separately. (WRF) 
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ra ALSO TO CITATION(S) 26913, 26914, 26915, 26916, 26919, 26947, 
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26358 (ANL/ACL—87-2) Analytical Chemistry Labora- 
tory: Progress report for FY 1987. Green, D.W.; Heinrich, 
R.R.; Jensen, K.J.; Erickson, M.D. (Argonne National Lab., 
IL (USA). Analytical Chemistry Lab.). Dec 1987. Contract 
W-31109-ENG-38. 44p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. Order Number DE88007081/JAW. 

Activities for FY 1987 are summarized for the groups of the 
Analytical Chemistry Laboratory. Administrative and technical 
highlights are given, along with the quality control program. 
(DLC) 


26359 (CONF-871041—5) Advanced instrumental meth- 
ods for analyzing organics in solid waste: The use of gas chro- 
matography/matrix isolation infrared 
MIIR) and supercritical fluid chromatography 
waste characterization. Raphaelian, L.A.; Boparai, A-S.; 
Schneider, J.F. (Argonne National Lab., iL SA)). 1987. 
Contract W-31109-ENG-38. 10p. NTIS, "PC A02/MF AOI; 
1; GPO Dep. Order Number D 188006004/JA W. 

From Advanced research and technology development 
direct utilization; at ae WV, USA (13 Oct 1987). 

Objectives of this research project were: (1) to enhance the 
capabilities of analyzing the complex mixtures found in coal wastes 
by using gas chromatography/matrix isolation infrared spectrosco- 
py (GC/MIIR); (2) to separate, by supercritical fluid chromatogra- 
phy (SFC), the complex mixtures found in coal wastes into a few, 
less-complex mixtures so that analysis by gas chromatography 
(GC/MS) and GC/MIIR would be simplified. Preliminary results 
are presented for the mass spectra and infrared spectra of xylene 
isomers, gas chromatogram of 12 C,-Napthalenes, averaged IR 
spectrum and a comparison of matrix isolation with light-pipe infra- 
red spectra. A SFC chromatogram of polynuclear aromatic hydro- 
carbons is also presented. 2 refs., 5 figs. 


26360 (DOE/ER/13256—4) [Continuous chemical reac- 
tion chromatography]: Progress report. Carr, R.W.; Aris, R. 
(Minnesota Univ., Minneapolis (USA)). 1988. Contract 
FG02-84ER13256. 6p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE88007216/JAW. 

Theoretical and experimental studies of the countercurrent 
moving bed chromatographic reactor were completed; the catalytic 
hydrogeneration of 1,3,5-trimethylbenzene to 1,3,5-trimethylcyclo- 
hexane was carried out. Mixtures of these two were also separated 
in the countercurrent moving bed separator (CMBS). The CMBS 
was simulated using four sections and used to separate mixtures of 
propylene and dimethyl ether. Simulated conutercurrent configura- 
tions were modelled mathematically. (DLC) 


26361 (INIS-BR—923) Uranium determination in phos- 

materials by drop electrode polarography. Sequeira, 
F.M.C. de; Abrao, A. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil)). 1987. 9p. (In Portuguese). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88701464/JAW. 

An uranium determination procedure i in phosphate rocks and 
crude phosphoric acid is outlined polarography is used. Uranium is 
previously separedted by extraction with tri-n-byte phosphate 10%- 
petroleum ether using aluminium nitrate as salting out agent. 


(M.L.J.). 


26362 (INIS-mf—11107, pp 19) Calculation of elements 
concentration by the PIXE technique. Aspiazu, Juan. (Insti- 
tuto Nacional de Investigaciones Nucleares, Mexico City). 
Dec 1986: (In Spanish). NTIS (US Sales Only), PC A07/ 
361201--) Order Number DE88780067/JAW. (CONF- 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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26363 (INIS-mf—11107, pp 21) Stainless steel analysis 
by the PIXE (Proton induced X-ray emission analysis). 
Aspiazu, J.; Tenorio, D. (Instituto Nacional de Investi 
ciones Nucleares, Mexico City). Dec 1986. (In Spanish). 
NTIS (US Sales Only), PC A07/MF AOl. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26364 (INIS-mf—11107, pp 23) Analysis of obsidians ar- 
tifacts by PIXE method. Jaidar, A.; Tenorio, D. (Universi- 
dad Nacional Autonoma de Mexico, Mexico City. Inst. de 
Fisica; Instituto Nacional de Investigaciones Nucleares, 
Mexico City). Dec 1986. (In Spanish). NTIS (US Sales 
Only), PC AO7/MF AOl. Order Number DE88780067/ 
JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26365 (INIS-mf—11107, pp 25) Gaseous deuterium de- 
tection by elastic dispersion of protons. Ramirez T, J.J.; 
Lopez M, J.; Policroniades R, R.; Rubio R, J.L. (Instituto 
Nacional de "Investigaciones Nucleares, Mexico City; Uni- 
versidad Autonoma de Tabasco (Mexico)). Dec 1986. (In 
Spanish). NTIS (US Sales Only), PC AO7/MF AO1. Order 
Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26366 (INIS-mf—11107, pp 53) Radiochromatography 
applications in . Collins, C.H. (Universidade Esta- 
dual de Campinas (Brazil). Inst. de Quimica). Dec 1986. (In 
Spanish). NTIS (US Sales Only), PC A07/MF AO1. Order 
Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26367 (INIS-mf—11107, pp 55) I-131 and Ru-103 impu- 
rities measurement in Mo-99 shipments. Cortes P, A.; Tejera 
R, A. (Instituto Nacional de Investigaciones Nucleares, 
Mexico City). Dec 1986. (In Spanish). NTIS (US Sales 
Only), PC AO7/MF A0O1l. Order Number DE88780067/ 
JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26368 (INIS-mf—11107, pp 75) Determination of rare 
earth elements by neutron activation analysis. Mora M, J.; Ji- 
menez Reyes, M. (Instituto Nacional de Investigaciones Nu- 
cleares, Mexico City). Dec 1986. (In Spanish). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26369 (INIS-mf—11107, pp 93) Measurement of trace 
elements in sea water. Saleh, A.I.; Alamri, F.; ElGnidy, 
E.A. (Al-Fateh Univ., Tripoli (Libya). Dept. of Chemistry; 
Tajura Nuclear Research Center, Tripoli (Lybia)). Dec 
1986. (In Spanish). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26370 (INIS-mf—11107, pp 131) — behaviour in 
soils of the "Los Azufres’’ geothermal field using the tech- 
nique of nuclear traces solid detectors. Segovia, N.; Romero, 
M.; Seidel, J.L.; Monnin, M.; Cruz Reyna, S. de ‘la; Mena, 
M:; Juarez, G. ‘(Instituto Nacional de Investigaciones Nu- 
cleares, Mexico City; Centre National de la Recherche 
Scientifique, Aubiere, France; Universidad Nacional Auton- 
oma de Mexico, Mexico City. Inst. de Geofisica). Dec 1986. 
(In Spanish). NTIS (US Sales Only), PC AO7/MF AOI. 
Order Number DE88780067/JAW. (CONF-861201—). 
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From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26371 (INIS-mf—11107, PP 83) Quantitative spectro- 
graphic analysis of impurities in sodium uranates. Rodriguez 
L, R.; Abascal G, F.; Saules A, S. (Instituto Nacional de In- 
vestigaciones Nucleares, Mexico City). Dec 1986. (In Span- 
ish). NTIS (US Sales Only), PC A0O7/MF AOl. Order 
Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26372 aes pp 73) Chromatographic proce- 
dures for the analytical separation of hydrolytic species of / 
sup 51/Cr(III). Bonato, P.S.; Collins, K.E. (Sao Paulo Univ. 
(Brazil). Faculdade de Ciencias Farmaceuticas; Universi- 
dade Estadual de Campinas (Brazil). Inst. de Quimica). Dec 
1986. (In Spanish). S (US Sales Only), PC A07/MF 
A01. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26373 (INIS-mf—11107, pp 77) Uranium/lanthanides 
separation: solvent extraction and ionic exchange chromatog- 
raphy. Sanchez O, A.; Lopez, H.; Jimenez R, M. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City). Dec 
1986. (In Spanish). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26374 (INIS-mf—11107, pp 81) es of uranium 
by extraction . Reynoso, R.; Millan, S.; Fu- 
cugauchi, L.A. (Instituto Nacional de Investigaciones Nu- 
cleares, Mexico City). Dec 1986. (In Spanish). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88780067/JAW. (CONF- 861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26375 (INIS-mf—11107, pp 17) Analytical 
induced by 


techniques 
— on X-ray emission ions, Tenorio, 
D. (Instituto Nacional de aeenenes Nucleares, Pe 
City). Dec 1986. (In Spanish). NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE88780067/JAW. (CONF- 
861201—). 
From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26376 (INIS-mf—11107, pp 127) Radon-220 detection 
using superficial barrier detector. Iturbe, J.L.; Ordonez, E. 
(Instituto Nacional de Investigaciones Nucleares, Mexico 
City). Dec 1986. (In Spanish). NTIS (US Sales Only), PC 
A07/MF A01. Order Number DE88780067/JAW. (CONF- 
861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26377 (INIS-mf—11126, pp 81-82) Feasibility study of 
in-vivo analysis of bone calcium by activation of hand with 5 
Ci /sup 238/Pu-Be. Sevimli, R. May 1985. NTIS (US Sales 
Only), PC AO9/MF AOl. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

An in-vivo partial-body neutron activation technique 
(IVNAA) was used for evaluaton of the human bone. It was decid- 
ed to use the hand for studies of osteroporosis. The /sup 48/ 
Ca(n,y)/sup 49/Ca reaction was employed (f=0.185%, I=900mb) 
and 5 Ci /sup 238/Pu-Be isotopic neutron source. A sufficient pre- 
cision was obtained by four 10 min irradiations of the hand phan- 
tom tubes, each followed by a 1000 sec counting period. A 5’’x5” 
Nal (TI) well-type detector and a 1024 channel multichannel ana- 
lyser were used for counting gamma rays. The neutron source, cov- 
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ered with 1 cm paraffin wax, is holding during the irradiation in 
hand. 





26378 (INIS-mf—11126, pp 115-117) Determination of 
trace element concentratioh factors in some marine 0 
by neutron activation analysis. Vertachnic, A.; Lulich, S. 
May 1985. NTIS (US Sales Only), PC A09/MF_ AO01. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Sulonia.< (6 May 1985). 

The following marine organisms were selected from the 
middle Adriatic area: Fucus virsoides J. Ag-Phaeophta, Posidonia 
oceanica (L.) Del., Zooplancton, Arca noae L.-Molusca, Spirogra- 
phis spallanzani Vivani-Polyheata, Eriphia spiniformis Herbst-Crus- 
tacea, Labrus merula Labridae, Maena chryselis C Cuv.et. Val.- 
Maeidae, Conger conger L.-Muraenidae. Samples and NBS Soil-5 
standard were irradiated under neutron flux of 1,8.10/sup 12/ n/ 
cm/sup 2/.s for 48 hours in "Triga” reactor. A gamma-counting 
system consisted of the 40 cm/sup 3/ Ge(Li) crystal attached to a 
4096-channel pulse-high analyser. The quantities of trace elements 
were calculated from characteristic photopeaks after the necessary 
corrections for efficiency. The values of the concentration factor, 
calculated as the ratio of the element concentration in the aquatic 
organism to that in the surrounding water under equilibrium or 
steady state conditions, were in the range 10/sup -1/ - 10/sup 4/, 
that is in good agreement with the literature data. The following 
elements have been determined: Sc, Cr, Fe, Co, Zn, Se, Br, Rb, Sr, 
Ag, Sb, Cs, Ba, Ce, Eu, Au, Th. 


26379 (INIS-mf—11126, pp 132-133) Studies of trace 
elements in marine organisms from Kastela Bay in the Cen- 
tral Adriatic. Tushek-Zhnidarich, M.; Shkreblin, M.; Pavi- 
chich, J.; Stegnar, P.; Zvonarich, T. May 1985. NTIS (US 
Sales Only), PC AO9/MF- AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The concentration levels of As, Cd, Cu, Hg, Sb, Se and Zn 
in the muscles of fishes and moluscus were determined by means of 
radiochemical neutron activation analysis, and of Hg - in other 
organs by means of filtration chromatography. The samples and 
standards were irradiated in the TRIGA Mk reactor for 20 hrs at a 
flux of 2 x 10/sup 12/ n.cm/sup -2/sec/sup -/. The induced nu- 
clides were separated by specific radiochemical procedures: /sup 
76/As and /sup 122/Sb - wet destruction in acid, extraction of their 
iodides with toluene, /sup 69m/Zn, /sup 115m/Cd, /sup 115/In, / 
sup 64/Cu - wet destruction, extraction of their carbamates, /sup 
197/Hg and /sup 75/Se - pyrolysis and volatilization, selective 
trapping on Se paper of soda lime. The results gave some important 
information about the behaviour of various pollutants, their uptake 
and the mechanisms by which they are bound. 


26380 (INIS-mf—11126, pp 3-4) Neutron activation anal- 
ysis in Bulgaria. Apostolov, D. (Bylgarska Akademiya na 
Naukite, Sofia. Inst. za Yadrena Izsledvaniya i Yadrena En- 
ergetika). May 1985. NTIS (US Sales Only), PC A09/MF 
om: Order Number DE88780068/JAW. (CONF-8505353— 


From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The development of instrumental neutron activation analysis 
(INAA) as a routine method started in 1960 with bringing into use 
of the experimental nuclear reactor 2 MW -IRT-2000. For the pur- 
poses of INAA the vertical channels were used. The neutron flux 
vary from 1 to 6x10/sup 12/n/cm/sup 2/s, with Cd ratio for gold 
of about 4,4. In one of the channels the neutron flux is additionally 
thermalised with grafite, in others - a pneumatic double-tube rabbit 
system is installed. One of the irradiation positions is equiped with 1 
mm Cd shield constantly. With the pressure of the working gas 
(air) of 2 bar the transport time in one direction is 2,5 sec. Because 
of lack of special system for uniform irradiation an accuracy of 3% 
can be reached by use of iron monitors for long irradiations and 
copper monitors for use in the rabbit system. Two neutron genera- 
tors are also working but the application of 14 MeV neutrons for 
INAA is still quite limited. The most developed are the applications 
of INAA in the fields of geology and paedology, medicine and bi- 
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ology, environment and pollution, archaeology, metallurgy, metrol- 
ogy and hydrology, criminology. 


26381 (INIS-mf—11126, pp 5-7) Neutron activation anal- 
ysis in Romania. oes. St. (Institutul de Fizica si In- 
ginerie Nucleara, Bucharest (Romania)). May 1985. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The following basic nuclear facilities are used for neutron 
activation analysis: a 2000 KW VVR-S Nuclear Reactor, a U-200 
Cyclotron, a 30 MeV Betatron, several 14 MeV neutron generators 
and a king size High Voltage tandem Van de’Graaff accelerator. 
The main domains of application of the thermal neutron activation 
analysis are: geology and mining, processing of materials, environ- 
ment and biology, achaeology. Epithermal neutron activation anal- 
ysis has been used for determination of uranium and thorium in ores 
with high Th/U ratios or high rare earth contents. One low energy 
accelerator, used as 14.1 Mev neutron source, is provided with spe- 
cial equipmen for oxigen and low mass elements determination. An 
useful alternating way to support fast neutron activation analysis is 
an accurate theoretical description of the fast neutron induced reac- 
tions based on the statistical model (Hauser-Feubach STAPRE 
code) and the preequilibrium decay geometry dependent model. A 
gravitational sample changer has been installed at the end of a beam 
line of the Cyclotron, which enables to perform charged particles 
activation analysis for protein determination in grains. 


26382 erie pp a. Activation analysis in 
Greece. Grimanis, A.P. May 1985. NTIS (US Sales Only), 
PC A09/MF AOl. Order Number DE88780068/JAW. 
(CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A review of research and development on NAA as well as 
examples of applications of this method are presented, taken from 
work carried out over the last 21 years at the Radioanalytical Lab- 
oratory of the Department of Chemistry in the Greek Nuclear Re- 
search Center "Demokritos”. Improved and faster radiochemical 
NAA methods have been developed for the determination of Au, 
Ni, Cl, As, Cu, U, Cr, Eu, Hg and Mo in several materials, for the 
simultaneous determination of Br and I; Mg, Sr and Ni; As and Cu; 
As, Sb and Hg; Mn, Sr and Ba; Cd and Zn; Se and As; Mo and Cr 
in biological materials. Instrumental NAA methods have also been 
developed for the determination of Ag, Cl and Na in lake waters, 
Al, Ca, Mg and V in wines, 7 trace elements in biological materials, 
17 trace elements in sediments and 20 minor and trace elements in 
ceramics. A comprehensive computer program for routine activa- 
tion analysis using Ge(Li) detectors have been worked out. A 
rather extended charged-particle activation analysis program is car- 
ried out for the last 10 years, including particle induced X-ray emis- 
sion (PIXE) analysis, particle induced prompt gamma-ray emission 
analysis (PIGE), other nuclear reactions and proton activation anal- 
ysis. A special neutron activation method, the delayed fission neu- 
tron counting method is used for the analysis of fissionable ele- 
ments, as U, Th, Pu, in samples of the whole nuclear fuel cycle in- 


cluding geological, enriched and nuclear safeguards samples. 122 
ref. 


26383 (INIS-mf—11126, pp 19-24) Epithermal neutron 
flux distribution and its impact on (n, ‘y) activation analysis 
result. Jovanovich, S.; Pukotich, P.; Zejnilovich, R.; Corte, 
F. de; Moens, L.; Hoste, J.; Simonitis, A. (Univ. V. Vlaho- 
vic, Titograd (Yugoslavia). Inst. for Mathematics and Phys- 
ics; Ghent Rijksuniversiteit (Belgium). Inst. voor Kernwe- 
tenschappen; Hungarian Academy of Sciences, Budapest. 
Ceiitral Research Inst. for Physics). May 1985. NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The differences are discussed between the simplified model, 
introduced to derive the generally accepted ideal 1/E - law, and 
the conditions existing in an actual reactor. For absolute and com- 
parator types of (n, y) activation analysis (NAA), the semiempirical 
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1/Esup(1+a) form is a better approximation - necessary to intro- 
duce, but sufficient for practical purposes. Parameter a, being a 
measure of the epithermal nonideality, is a characteristics of the re- 
actor site. The impact of this nonideality on NAA result is outlined, 
together with the method for appropriate correction. 


(INIS-mf—11126, pp 25-28) Neutron activation 
Sateste bh Gan Gand ot Landaa maaill naiinietes dae 
position - relation to other methods of in Petrov, 
J.G.; Kulev, I. May 1985. NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88780068/JAW. (CONF- 
3505353). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The features of the neutron activation analysis (NAA) used 
in the study of Langmuir-Blodget (LB) multilayers composition are 
compared with the following analytical techniques: radiometry, 
spectrophotometry, IR-spectroscopy and electron spectroscopy for 
chemical analysis. A very important advantage of NAA is possibili- 
ty for the simultaneous determination of all the inorganic ions in 
the sample, especially when LB multilayers serve as models of bio- 
logical systems. Thus competitive reactions of bivalent and mono- 
valent cations (Ca/sup 2+//Na/sup +/, K/sup +/) or specific re- 
actions of counterions of equal charge (Zn/sup 2+//Cd/sup 2+/. 
HPO/sub 4//sup 2-//HAsO/sub 4//sup 2-/, SO/sub 4//sup 2-// 
CrO/sub 4//sup 2-/) can be investigated with great accuracy. The 
parallel application of another analytical technique is necessary 
when the structure of the multilayers, their stability, the molecular 
interactions or the binding energies of the elements are to be stud- 
ied. An attempt to classify roughly the applicability of each method 
to some particular counterions is given. Such characteristics as the 
lower limit of detection, simplicity of the analysis accessibility, ra- 
pidity, etc. have been taken into consideration. 36 refs. 


26385 (INIS-mf—11126, pp 29-31) Neutron activation 

analysis of semiconductor silicon. Apostolescu, S.; Pantelica, 

A.; Salagean, M. May 1985. NTIS (US Sales Only), PC 

ee a Order Number DE88780068/JAW. (CONF- 
5353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Analysis of impurity contents in 4 Romanian semiconductor 
silicon slides is presented. The samples of n and p type materials 
having the resistivities between 40 1,4x10/sup 13/ n/cm/sup 2/:s. 
flux. After 4-5 days cooling time the measurements have been car- 
ried out by using a Ge(Li) detector with 2 KeV resolution coupled 
to a multichannel analyser. As, Au, Br, Co, Ga, Hf, Mo, Na, Sb, 
Zn, W, Fe, Sc and Ni were found. A study of the variation of some 
element contents with 3-fold succesive etchings of the samples after 
irradiation have been made. After the first etching a high decrease 
of the element contents was observed. After the second etching the 
element contents decreased in a variable ratio, while the third etch- 
ing revealed that the sample elemental contents remained constant 
suggesting no further surface contamination. 


26386 er a pp 32-34) Determination of 
elements in biological materials 


some trace using the short 
living isotopes. Taskaev, E. (Bylgarska Akademiya na Nau- 
kite, sofia, Ins Inst. za Yadrena Izsledvaniya i Yadrena Energe- 
tika). May 1985. NTIS (US Sales Only), PC A09/MF A ‘f 
Order Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A method for determination of V, Cu, Rb, Mo and K in 
breast cancer tumors is described. Samples were irradiated with 
ICIS pneumatic irradiation system of University of London Reac- 
tor Centre for 5 min. with mixed neutron flux: 1,7.10/sup 1/2 ther- 
mal neutrons.cm/sup -2/.s/sup -1/ and 9.10/sup 11/ fast 
neutrons.cm/sup -2/.s/sup -1/. Wet ashing procedure of Byrne and 
Kosta was used for the dissolution. Consecutive separation proce- 
dures of V and Mo, Cu, Mn, K and Rb, followed by counting and 
activity measuring were carried out. In order to study the chemical 
yields for all the elements both animal and plant matrixes were 
used. The error of 3% ( 0.05 confidence level) for single determina- 
tion of chemical yield was chosen as the highest value acceptable. 
The possibility of using 137-Cs tracer for K and Rb chemical yield 
determination was also checked. To check the whole procedure the 
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standard reference materials SRM-1577 Bovine Liver, SRM-1571 
Orchard Leaves and Bowen's Kale were analysed. 


26387 (INIS-mf—11126, pp 35-36) Se in_ biological 
SRM’s: a comparision of results obtained by different neutron 
activation methods. Dermelj, M.; Gosar, A.; Franko, M.; 
Byrne, A.R.; Kosta, L.; Stegnar, P. May 1985. NTIS (US 
Sales Onl y), PC A09/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Results are presented for selenium content in the following 
standard reference materials: IAEA MAM-1 Copepod homogenate, 
IAEA MAM-1 Oyster homogenate, IAEA MAM-2 Massels, [AEA 
MAA-2 Fish muscle, IAEA H-8 Horse kidney, NBS SRM 1567 
Wheat Flour, NBS SRM 1577 Bovine Liver. The lyophilized and 
homogenized samples were irradiated in plastic or silica tubes, to- 
gether with selenium standard, in the rotating rack of the Triga 
Mark II reactor at a flux of 2.10/sup 12/ n.cm/sup -2/s/sup -1/ for 
20-40 hours. The activity of the /sup 75/Se, Tsub(1/ 
2)=120 d, Ey=0,121; 0,136; 0,264; 0,279 and 0,401 Mev, was meas- 
ured on a Ge-Li detector (efficiency 17%, resolution 1,8 KeV for / 
sup 60/Co) connected to a Canberra 80 4000 channel analyser. The 
0,136 and 0,264 MeV peaks were both used for calculation. For ra- 
diochemical determination of Se the following methods developed 
in this laboratory were used: a) pyrolysis of the sample, volatiza- 
tion, trapping on soda lime; b) wet destruction (H/sub 2/SO/sub 4/ 
» HNO/sub 3/ and H/sub 2/O/sub 2/) or oxigen combustion of the 
sample, extraction of Se(IV) carbamate into toluene or CClI/sub 4/; 
c) destruction with saturated Mg(NO/sub 3/)/sub 2/, reduction of 
Se(VI) to Se(IV) with 6M HCl, reaction of Se(IV) with 4nitro-o- 
phenylene diamine (4-NDP) and extraction of the resulting piazse- 
lenol with toluene or CCl/sub 4/. The gamma-activity of the /sup 
74/Se was measured on a "3x3" well-type Nal(Tl) detector con- 
nected to a 400 channel analyser, and the area of 0,400 MeV peak 
wae used for calculation. Comparisons of the results obtained with 
the certified values for Se showed good reproducibility. The advan- 
tage of 4-NDP method is that, ulike the other techniques, it can be 
applied after only 1-2 days “cooling” of the sample and also can be 
combined with solvent extraction of other trace elements. 


26388 (INIS-mf—11126, pp 37-39) 14 MeV proton acti- 
vation analysis. Constantinescu, B.; Ivanov, E.; Plostinaru, 
D.; Popa-Nemoiu, A.; Pascovichi, G. May 1985. NTIS (US 
Sales Only), PC AO9/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A fast nuclear nondestructive method for protein analysis 
using the 14 MeV proton activation has been developed. The total 
nitrogen content was measured through the reaction: /sup 14/N 
(p.n) /sup 14/0, (Tsub(1/2)=71 s). The /sup 14/0 activity was de- 
tected by means of its characteristic 2.312 MeV gamma-ray line 
with a Nal(T1) detector. For a fast determination of a large number 
of samples a mechanized sistem reacting a rate of one sample per 
minute has been developed. The laboratory electronics comprises a 
multichannel analyser, a PDP computer and an electronic module 
comtroller. Comparison of the results obtained by the method de- 
scribed and the classical Kjeldal technique for samples of various 
cereal grains (soya bean seads, wheat, barley and corn) showed 
good correlation. A problem of the analysis of the whole protein 
region on corn and soya-bean seads, where this region is thicker 
(0,2 - 2 mm), is mentioned. In this case flour was proposed to be 
used to obtain a protein homogeneous sample and the irradiaton 
dose for a sample was about 33,000 Gy, mainly (99%) from protons 
(27s x 100 nA x 14 MeV). 


26389 (INIS-mf—11126, pp 40-43) Determination of 
iodine-129 content of the primary coolant of nuclear power 
(Bulgar Kulev, I.; Tsochev, S.; Stefanov, G. (Sofia Univ. 
). Khimicheski Fakultet; Bylgarska Akademiya na 
Gaubite 6 Sofia. Inst. za Yadrena Izsledvaniya i Yadrena En- 
venaliae May 1985. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88780068/JAW. (CONF-8505353— 
). 
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From 1. Balkan conference on activation analysis; Varna, 
ee (6 May 1985). 

reliable neutron activation method for /sup 129/I determi- 
ittin ta in ‘the coolant of WWER-type nuclear power reactors has 
been developed. The irradiation was carried out in the experimental 
nuclear reactor IRT-2000, Sofia, the neutron flux being 1.10/sup 
12/ cm/sup -2/s/sup -1/. The gamma spectra was measured with a 
Ge(Li) detector (Canberra 7229), connected to a 4096 channel pulse 
height analyser (Canberra 8180). The 536 KeV gamma-peak of /sup 
130/1 was used for the determination of /sup 129/I. The peak area 
was calculated by the TPA-method. The resolution for /sup 60/Co 
(1332,5 KeV) was 2,3 KeV, the efficiency amounted to 14% and 
measuring time - 3000 s. The lower limit of detection amounted to 
2,9 mBq/dm/sup 3/ and precision - to 9%. The comparison with 
direct X-ray spectrometry showed that the latter is not suitable for 
these purposes. On the bases of the results obtained by the method 
proposed the quantity of /sup 129/I emitted in the environment at 
normal working conditions was calculated and the negligible parici- 
pation of the nuclear reactors in the global pollution of the bio- 
sphere with iodine-129 was proved experimentally. 


26390 (INIS-mf—11126, pp 44-46) Neutron activation 
analysis of some high purity substances. Salagean, M.; Pante- 
lica, A. May 1985. NTIS (US Sales Only), PC A09/MF 
A0l1. Order Number DE88780068/JAW. (CONF-8505353— 


). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A neutron activation determination of the impurities of the 
CaF/sub 2/, GeO/sub 2/, Bi/sub 2/O/sub 3/ and (NH/sub 4/)/sub 
2/MoO/sub 4/.4H/sub 2/O was performed. The powder samples 
(30 mg in weight) packed in aluminium foils were irradiated for 24 
h in a 1.4.10/sup 13/ n/cm/sup 2/.s flux. Soil-5 and Au (0,105 mg) 
were used as standards. The measurement of 3-5 h were performed 
using a Ge(Li) detector after 5, 19, 40 days cooling time. The trace 
elements found are Au, Ag, As, Br, Co, Cs, Fe, Na, Rb, Sc, Sb, Sr, 
Zn. The background contribution in the Co determination was 
taken into account. 


26391 (INIS-mf—11126, pp 47-49) 14 MeV neutron acti- 
vation analysis for oxygen determination in silicon single- 
crystals. Timus, D.M.; Galatanu, V.; Catana, D. May 1985. 
NTIS (US Sales Only), PC A09/MF A01. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The nondestructive fast neutron activation method has been 
applied for the total oxygen content determination with regards to 
the correlation of this content with the material properties of the 
silicon. The nuclear reaction used is: /sup 16/O (n,p) /sup 16/N, 
(Tsub(1/2)=7,4 s). The equipment and experimental set-up of the 
analytical system contained fast neutron generator GENEDAC, 
gamma scintillation detector (Nal crystal), a photomultiplier, a pre- 
amplifier, a linear amplifier with variable energy discrimination 
thresholds and a pneumatic conveyor system. The method pro- 
posed is rapid (total analysis time is less than 60 s), specific (allows 
a good energetic discrimination in relation to other elements) and 
precise, being able to characterize nondestructively the whole 
volume of the analysed sample. 


26392 (INIS-mf—11126, pp 50-51) Instrumental photoac- 
tivation analysis of some elements in steel. Galatanu, V.; 

Timus, D.; Catana, D. May 1985. NTIS (US Sales Only), 
PC A09/MF AOl. Order Number DE88780068/JAW. 
(CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Photoactivation determination of Cr, Ni and Mo had been 
performed in large representative samples of steel. The disc samples 
(40 mm diameter and 3,5 mm thickness) were irradiated in the 
bremstrahlung beam of a 25 MeV betatron, at 0.5 m from the Pt 
target in order to insure a fairly uniform irradiation. The gamma- 
rays were detected with a 40 cm Ge(Li) detector coupled to an IR 
90 programmable analyser. The concentration determined were be- 
tween 0,1% and 9% for Ni, 0,4% and 18% for Cr and 0,05% and 
1,50% for Mo. The accuracy of the determinations was 10% for 
lower consentrations and 3% for higher concentrations. 
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26393 (INIS-mf—11126, pp 52-54) Application of the 
INAA to the initial comparison of projectile lead. Dimitrov, 
D. (institute of Criminalistics, Sofia (Bulgaria)). May 1985. 
NTIS (US Sales Only), PC A09/MF AOl1. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A scheme for initial quantitative analysis of lead samples 
from proejctiles carried out by means of instrumental neutron acti- 
vation analysis, was proposed. It gave an opportunity for determi- 
nation of the concentrations of Sb, As, Cu and Ag when the con- 
tents of Sb were less than 0,005%. The analysis time did not exceed 
20-25 min. 


26394 (INIS-mf—11126, pp 55-56) Determination of * 
Cl, S and V by nondestructive activation analysis. Smodis, B.; 
Kosta, L.; Byrne, A.R.; Dermelj, M. May 1985. NTIS (US 
Sales Onl y), PC ‘A09/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The analysis of Al, Cl, S and V in a range of oils, rubbers, 
organic liquids, aqueous samples and inorganic solids was present- 
ed. A brief discussion of the factors affecting accuracy and preci- 
sion, interferences and the possibilities given by pre- and post-irra- 
diation separations in certain cases was done. 


26395 (INIS-mf—11126, pp 57-59) Determination of 
platinum concentration in gold matrix by neutron activation. 
Cojocaru, V.; Spiridon, S. May 1985. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A comparative study was made of the neutron activation 
technique and atomic absorption spectrometry applied for the anal- 
ysis of high purity Bi/sub 2/O/sub 3/ and PbCl/sub 2/. The study 
showed that in most cases NAA is sensitive enough to give reliable 
results. Atomic absorption spectroscopy was preferable for some 
elements which cannot be determined by NAA due to high matrice 
activity. So the combination of the two methods proved very suc- 
cessful and permits the determination of more than 20 elements. 
Additionally this approach enabled to control the accuracy of the 
method by comparison of the results obtained. 


26396 (INIS-mf—11126, pp 60-61) Impurity determina- 
tion in Bi/sub 2/02m3 and PbCli/sub 2/ by neutron activa- 
tion analysis and atomic absorption spectrometrysa. Aleksan- 
drov, S.; Kulev, I.; Dzhngova, R.; Arpadyan, S.; Taskaev, 
E. (Bylgarska Akademiya na Naukite, Sofia. Inst. za Ya- 
drena Izsledvaniya i Yadrena Energetika). May 1985. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Neutron activation analysis of Hg content in 4 samples of 
Bulgarian full cream cow milk powder-is perforemed. The samples 
weighing 300-500 mg were activated for 18-24 h in a neutron flux 
of 2.10/sup 13/ n/cm/sup 2/.sec in quartz ampules without prelimi- 
nary lyophilization. Wet ashing in a oxidation mixture and removal 
of Hg by amalgamation on Cu powder was applied. Mercury was 
determined by Hg-203 energy line 239.1 KeV with correction for 
the relative share of Se 75 in the total peak area. The measurements 
were carried out on a Ge(Li) detector (resolution 2,3 KeV at 1332 
KeV of Co 60). The results showed concentrations of Hg in the 
analysed milk powders considerably under the recommended by 
WHO values for food products. The method gives a possibility to 
determine mercury by comparatively simple radiochemical proce- 
dure. This is very important in case of large number of analyses for 
assessment of human body burden with this toxic element through 
food products. 
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26397 (INIS-mf—11126, pp 63-64) Determination of 
mercury content in milk powder. Jovchev, M.; Grigorov, ae 
Apostolov, D. (Byl, Akademiya na Naukite, Sofia. 
Inst. za Yadrena ledvaniya i Yadrena Energetika). May 
1985. NTIS (US Sales Only), PC A09/MF AOI. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Four samples of humanized full cream cow milk powder of 
Bulgarian origin for new-born, sucklings, small children and soured 
milk powder were activated for 18-24 h in a neutron flux of 5.10/ 
sup 12/, resp. 2.10/sup 13/ n/cm/sup 2/.sec in quartz ampules. The 
samples were activated without preliminary lyophilization, thus 
avoiding possible mistakes from mercury losses. Ag-110m, being 
eliminated in the amalgam, was not an obstacle to the mercury de- 
termination. The results obtained for the mercury content are in the 
same order as in other investigations and many times lower than 
the admissible norm for foodstuffs - 50 ppb. 


26398 (INIS-mf—11126, pp 65) Simple and fast determi- 
nation of Rb and Cs in mineralized waters. Taskaev, E. (Byl- 
= Akademiya na Naukite, Sofia. Inst. za Yadrena Izs- 
eee i Yadrena Energetika). May 1985. NTIS (US 
Only), PC A09/MF AOl. Order Number 

DEES 780063 AW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A simple and fast method for Rb and Cs determination was 
proposed for the technological control of mineralized underground 
waters and sea lye processing. The direct determination is rather 
difficult because of the very high content of Br, Na, Fe etc. Sodium 
tetraphenyl borate (Kalignost) was used for the precipitation of Rb 
and Cs. 


26399 (INIS-mf—11126, pp 66-68) Gamma spectrometric 
system based on the Pravetz-83. Yanakiev, 
K.; Grigorov, T.; Vuchkov, M. (Bylgarska Akademiya na 
Naukite, Sofia. Inst. za Yadrena Izsledvaniya i Yadrena En- 
ergetika). May 1985. NTIS (US Sales Only), PC A09/MF 
_ Order Number DE88780068/JAW. (CONF-8505353— 


From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A gamma spectrometric system based on a personal micro- 
computer Pravets-85 is described. The analog modules are NIM 
standard. ADC data are stored in the memory of the computer via 
a DMA channel and a real-time data processing is possible. The re- 
sults from a series of tests indicate that the performance of the 
system is comparable with that of comercially avalable computer- 
ized spectrometers Ortec and Canberra. 


26400 (INIS-mf—11126, pp 69-70) Computational de- 
activation 


scription on fast neutron data. Avrigeanu, M.; 
Ivascu, M.; Avrigeanu, rom =f (Iinstitutul de Fizica si Inginerie 
Nucleara, Bucharest (Romania)). May 1985. NTIS (US 
Sales Only), PC A0O9/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The experimental cross-section data base for practical use in 
fast neutron activation analysis (FNAA) is rather scarce and an ac- 
curate theoretical description of (n,p), (n,a) and (n, 2n) reactions 
would be an useful alternate way to support FNAA. This paper 
discuses the main steps in performing theoretical calculations of 
fast-neutron cross sections up to 20 MeV, based on the statistical 
model (Hauser-Feshbach STAPRE code) and the preequilibrum 
decay geometry dependent hybrid model. It is found that the ap- 
propriate choice of consistent sets of input parameters, free of ad- 
justable parameters as much as possible, achieved through analysis 
of independent data, greatly improves the accuracy. The (n,p) and 
(n,2n) reactions on /sup 92/Mo are used to illustrate the techniques. 
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26401 (INIS-mf—11126, pp 71-73) Absolute nondestruc- 
tive quantitative determination of uranium in special nuclear 
materials, Dragnev, T.; Damyanov, B.; Grozev, G.; Kara- 
manova, J. (Bylgarska ” Akademiya na ‘Naukite, Sofia. Inst. 
za Yadrena Izsledvaniya i Yadrena Energetika). May 1985. 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

An absolute nondestructive method for quantitative measure- 
ment of uranium concentration and enrichment in special nuclear 
materials is proposed. The method uses intrinsic calibration and 
portable instrumentation and the particularly suitable for [AEA sa- 
fequards applications. The intrinsic calibration accumulates the 
positive experience of the previous measurements and the results 
will be continuously improving. It is possible to measure standards 
in laboratories and use the results for analysis at different time and 
places. The tests show a good agreement with known classical 
methods and better results in some cases. 


26402 (INIS-mf—11126, pp 74-75) Program for the 
quantitative and qualitative analysis. Tepelea, V.; Purice, E.; 
Dan, R.; Calcev, G.; Domnisan, M.; Galis, V:; Teodosiu, 
G,; Debert, Cc; Mocanu, N.; Nastase, ™M. (Research Institute 
for Computer Technology, Bucharest, RO; Fundeni Clinical 
Hospital, Bucharest, RO). May 1985. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
= (6 May 1985). 

A computer code for processing of data from neutron acti- 
vation analysis is described. The code is capable of qualitative and 
quantitative analysis of regular spectra from neutron irradiated sam- 
ples, measured by a Ge(li) detector. Multichannel analysers with 
1024 channeis, such as TN 1705 or a Romanian made MCA 79, and 
an ITC interface can be used. The code is implemented on FELIX 
M118 and FELIX M216 microcomputers. Spectrum processing is 
performed off line, after storing the data on a floppy disk. The 
background is assumed to be a polynomial of first, second or third 
degree. Qualitative analysis is performed by recursive least square, 
Gaussian curve fitting. The elements are identified using a polyno- 
mial relation between energy and channel, obtained by calibration 
with a standard sample. 


26403 (INIS-mf—11126, pp 87-89) Determination of 
sodium in pharmaceuticals by neutron activation analysis. 
Kanias, G.D. May 1985. NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88780068/JAW. (CONF- 
8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

A simple, fast and accurate neutron activation analysis 
method for determination of Na in drugs concerning either active 
compound or total content was developed. The examined dosage 
forms consisted of 10 injectable ampoules and 10 bottles of oral so- 
lutions. The irradiation of samples and standards was carried out in 
the rotation system of the Reactor of Nuclear Research Center De- 
mocritos with maximal neutron flux of 2,9.10/sup 13/ n.cm/sup -2/ 
sec/sup -1/. Gamma-ray spectrometry of the irradiated samples 
and standards was accomplished with a coaxial Ge(Li) detector 
series Win 15 with an efficiency of 15% connected to an Ino-Tech 
1024 channel analyser (Model IT 5200). The accuracy and precision 
of the method are found to be very high and therefore it could be 
established as an official one for the determination of sodium in par- 
maceuticals. 


26404 (INIS-mf—11126, pp 99-107) Instrumental neu- 
tron activation in environmental research. Bruin, M. 
de. May 1985. NTIS (US Sales Only), PC A09/MF A0Ol. 
Order Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The main characteristics of instrumental neutron activation 
analysis (INAA), relevant for environmental research and monitor- 
ing, was reviewed and discussed-sensitivity, suitable for detection of 
many toxic elements, the low risks of contamination of element 
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loss, lack of matrix effects, lack of light element interference except 
for /sup 24/Na, capability for multi-element determination, com- 
paratively low costs. A detailed description of the IRI analysis 
system for routine INAA is given. The system is based on the 
single comparator method of standartization to take full advantage 
of multi-element without preparation and use the trace element 
standards. Zinc was used as mono element standard, the element 
concentrations are calculated on the basis of /sup 65/Zn and /sup 
69m/Zn-activities. The irradiations were carried out in a thermal 
neutron flux of 1.10/sup 13/ n/cm/sup 2/.s. The gamma spectra is 
converted into element concentrations using a set of dedicated soft- 
ware, performing the following functions: spectrum analysis and in- 
terpretation, comparison and combination of the intermediate re- 
sults from different decay times, generation of the final report, 
bookkeeping of the results obtained. The main applications of the 
INAA system mentioned are: identification of sources of heavy 
metal air pollution using air filters or biological indicators such as 
mosses, lichens, toe-nails, bird feathers, molusks and waterplants; 
and study of the uptake and translocation of heavy element in 
plants. Special attention was paid to mathematical techniques for a 
reliable interpretation of the element concentration patterns ob- 
served in sets of lichen samples. Future developments in INAA in 
environmental science are briefly mentioned. 


26405 (INIS-mf—11126, pp 110-112) Defining of concen- 
tration factors in the biota of the river Sava by the method of 
nondestructive neutron activation analysis. Lulich, S. May 
1985. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

In ten samples of water, sediment, chladophera, gammarurus, 
Hirudinea, Alburnus and Rutilus, the concentrations were deter- 
mined of the following elements: Sc, Cr, Fe, Co, Zn, Se, Sr, Rb, 
Ag, Sb, Ba, Cs, La and Eu. The samples of biota were first dried at 
room temperature, than at 110 deg C, homogenized and finally 
stored into plastic ampules. The irradiation was carried out in the 
TRIGA reactor in Lyublyana under the neutron flux of thermal 
neutrons of 1,8.10/sup 12/ n/cm/sup 2/.s/sup -1/ for 48 h, namely 
in integral neutron flux of 3,1.10/sup 17/ n/cm/sup 2/. Counting 
was performed by a CANBERA 4096 multichanne! analyser and a 
40 cm/sup 3/ Ge(Li0 semiconductor detector with 25% of efficien- 
cy and about 2 KeV resolution. The concentration factors have 
been calculated ranging from 10/sup 2/ to 10/sup 6/. 


26406 (INIS-mf—11126, pp 113-114) Analysis of some 
mineral salts by neutron activation method. Pantelica, A.; Sa- 
lagean, M.; Spiridon, S. May 1985. NTIS (US Sales Only), 
PC AO09/MF AOl. Order Number DE88780068/JAW. 
(CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 


Bulgaria (6 May 1985). ¢ 

The cptenia kan:deamn. Conde: Senthe. geadinin Wik ib. Saudia 
feeding with some mineral compounds and essential trace minerals. 
Three calcium carbonate samples from different mining sites all 
over the country have been analysed. Two irradiations have been 
carried out: one of 4 hours in a 2.10/sup 12/ n/cm/sup 2/.s flux, 
and a second one - of 30s. in a 2.10/sup 12/ n/cm/sup 2/.s flux in 
the air rabbit. Sample weights of 40 mg have been used. W-1 refer- 
ence material has been irradiated as standard. The following ele- 
ments were determined: Al, As, Au, Ba, Ca, Ce, Co, Cr, Cs, Eu, 
Fe, K, La, Mg, Mn, Mo, Na, Rb, Sb, Sc, Sm, Sr, Tb, T e, TI, U, 
V, Zn. 


26407 (INIS-mf—11126, pp 118-120) Concentration of 
active and inactive strontium in some Danube river samples. 
Koshutich, K.; Lulich, S. May 1985. NTIS (US Sales Only), 
PC AO09/MF AOl. Order Number DE88780068/JAW. 
(CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The following fish species were investigated: Barbus barbus, 
Acipencer ruthenus, Abramis brama, Stizostedion lucioperca, Si- 
lurus glanis, Cyprinus caprio. The samples were collected during 
1981. The inactive strontium in the water residue (after evapora- 
tion), sediment and fishes ewrw determined by nondestructive neu- 
tron activation analysis by using gamma couting system consisted 
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of a 40 cm/sup 3/ Ge(Li) semiconductor rystal attached to a 4096- 
channel pulsehight analyser. The standard solution contained 5x10/ 
sup -5/ g of strontium per 100 lambda. Radioactive strontium was 
measured after several separation procedures. /sup 90/SrCO/sub 3/ 
in equilibrium with its daughter /sup 90/Y was detected in the B- 
low-level counting anticoincident system with gas-flow detector. 
The results confirmed the literature data that the sediment concen- 
trations of the total strontium and the active /sup 90/Sr are several 
times greater than those in water. 


26408 (INIS-mf—11126, pp 121-123) Mineral composi- 
tion of the plant species of the Hypercum family. Marich- 
kova, L.; Kostarova, O. (Bylgarska Akademiya na Naukite, 
Sofia. Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 
May 1985. NTIS (US Sales Only), PC A09/MF A0O1. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Using the neutron activation analysis totally 18 macro and 
microelements in the epigeous parts of some species of the Hyper- 
cum family as well as their 10% water extracts were determined. 
The elements Mn, Ni, Sr were analyzed in epigeous parts of the 
plants by X-ray fluorescence analysis. The quantities found out in 
the extracts were in the order lower than that in the epigeous parts 
of the plants exept iron where the concentration in the extracts is 
two order lower than that in epigeous. The elements Ce, Cd, Se 
and Sb were not found in 10% water plant extracts. Toxic elements 
such as As and Hg were not found in the epigeous parts of the 
plants in the examined species. 


26409 (INIS-mf—11126, pp 124) Trace elements in 
Turkish tea leaves determined by instrumental neutron activa- 
tion analysis, Demiralp, R. May 1985. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The concentrations of the elements As, Sb, Zn, Co, which 
are closely related to human health and disorder, was determined 
by means of INAA in seven of the most commonly used brands of 
tea. Samples and standards were irradiated 10 min and 2 hrs at 
pneumatic system and central thimble in the TRIGA MARK-11 re- 
search reactor. After irradiation the activities were measured with a 
coaxial Ge detector coupled to a spectroscopic amplifier. A Cam- 
bera 90 model multichannel analyser with an 8K memory was used 
for pulse hight analysis. The system has a resolution of 2,0 KeV for 
1332,5 KeV gamma ray of /sup 60/Co with peak to Compton ratio 
of 43:1 and efficiency of 18 relative to the 3” x 3” Nal(TI) crystal. 
Results of the study were presented. 


26410 (INIS-mf—11126, PP 125-127) Investigations of 
some regional river systems by INAA and X-ray fluorescence. 
Drazhkovich, R.J.; Kukoch, A. May 1985. NTIS (US Sales 
Only), PC A0O9/MF AOl. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Distribution of Zn, Hg, Sb, Cr, Fe, Sc and Co has been in- 
vestigated in materials dissolved and suspended in the rivers Ibar, 
Zapadna Morava and Kamenica by means of INAA and X-ray flu- 
orescence. Irradiation was made in VKG-channels of RA-nuclear 
reactor Vincha. Distribution coefficients were calculated, as well as 
contamination factors for investigated river regional systems in 
comparison to the uncontaminated water system. Data obtained in- 
dicate the possibility of utilization of these two analytical methods 
for investigation and control of biogeochemical and contamination 
processes in small regional water systems, especially important for 
modern studies in life sciences. 


26411 (INIS-mf—11126, pp 128) Neutron activation in- 
vestigation of the accumulation of some elements in Taraxa- 
cum officinale, resulting from environmental pollution. Kulev, 
1; Dzhingova, R. May 1985. NTIS (US Sales Only), PC 
a : Order Number DE88780068/JAW. (CONF- 
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From 1. Balkan conference on activation analysis; Varna, 
nin (6 May 1985). 

Taraxinum officinale (dandelion) have been proposed as a bi- 
ological monitor of antropogenic toxic metals. The INAA has been 
used to determine the content of As, Cd, Co, Cr, Hg, Mn, Sb, Se, 
Zn, and atomic absorption spectroscopy - of Cu and Pb in leaf sam- 
ples collected round a smelter, in a living quarter of a big city and 
high up in Rila mountains. A logarithmic dependence of the con- 
centration of the elements on the distance from the emitter was 
found. The results have shown that the leaves of Taraxacum Offi- 
cinale reflect the level of environmental pollution thus beeing a 
very suitable bioindicator for local pollution. 


26412 (INIS-mf—11126, pp 129-131) Determination of 
some elements in bottom sediments from Varna Bay, Bulgar- 
ia, and Saronikos Gluf, Greece. Apostolov, D.; Jovchev, M.; 
Kinova, L.; Nikolov, P.; Penev, I.; Taskaev, E.; Grigorov, 
T.; Stoyanov, A. (Bylgarska Akademiya na Naukite, Sofia. 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). May 
1985. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The concentrations of 16 trace elements (Ce, Co, Cr, Eu, Cs, 
Fe, Hf, La, Mg, Mn, Rb, Sb, Sc, Sm and V) in bottom sediments 
and in flesh and liver of Gobius niger were determined by means of 
instrumental neutron activation analysis. The samples were collect- 
ed from the upper 5 cm layer of of the bottom sedimements togeth- 
er with fish from 5 points of Varna Bay and from 2 points of Sar- 
onicos Gulf in the summer of 1980. The results obtained proved to 
be important in investigating the ecological role of elements deter- 
mined in connection with human activity in the studied area. 


26413 eee teens pp 134-136) Macro- and mi- 
croelement determination of some species of the family Fu- 
maria L. distributed in Bulgaria. Marichkova, L.; 
K’ostarova, O. (Bylgarska Akademiya na Naukite, Sofia. 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). May 
1985. NTIS (US Sales’Only), PC A09/MF A01. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
re (6 May 1985). 

The mineral composition of different species of the family 

Fumaria L. is of interest as it is widely used in traditional popular 
medicine and participates in metabolism of the human body.The 
micro- and macroelement determination was carried out by means 
of nondestructive neutron activation analysis. The measured probes 
and standards were irradiated in Sofia IRT-reactor for the time pe- 
riods according to radioactive isotope activations. The elements 
Mn, Sr, Zr were determined using radioisitope X-ray fluorescence 
analysis for both the plants and the soils. Cd 109 source, Si(Li) de- 
tectoprt and Nockie multichannel analyser were used. It was found 
that particularly useful for the quantities of drugs are the elements: 
Ca, Cu, K, Co and Fe. 


26414 (INIS-mf—11126, pp 137) Application of nuclear 
analytical techniques to inv trace element content in 
foodstuffs. Gharib, A. May 1985. NTIS (US Sales Only), 
PC A0O9/MF AOl. Order Number DE88780068/JAW. 
(CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The study performed as a joint project with the IAEA in- 
cludes those foodstuffs which are being used widely in Iran. It was 
investigated their nutritional requirements, interrelations and the 
role of their trace elements in metabolism. Various analytical tech- 
niques was assessed and compared. The methods involved in the 
study were ASS, PIXE and NAA (instrumental and radiochemi- 
cal). 


26415 (INIS-mf—11126, pp 141-148) Some remarks on 
NAA in geochemical research. Geisler, M. (7041402DD). 
May 1985. NTIS (US Sales Only), PC A09/MF A01. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 
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A review is given of certain applications of NAA in geolo- 
gy. The emphasis is placed on reactor activation and the efficiency 
of NAA in gelogical research. The statements made are illustrated 
by a few examples showing the determination of rare elements in 
granites and fluorites, measurement of osmium and intercompari- 
sons of accuracy of NAA by comparing results of the same sample 
analyzed by several laboratories. 


26416 (INIS-mf—11126, pp 152-153) Determination of 
some rare earth elements, scandium and cobalt in Bulgarian 
geostandard Granite G-8. Taskaev, E.; Apostolov, D.; Schel- 
horn, H. (Bylgarska Akademiya na Naukite, Sofia. Inst. za 
Yadrena Izsledvaniya i Yadrena Energetika; Akademie der 
Wissenschaften der DDR, Leipzig. Zentralinstitut fuer Iso- 
topen- und Strahlenforschung). May 1985. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From: 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The rare elements and scandium was separated by precipita- 
tion as oxalates, following by extraction of Sc with TBP. Co was 
separated by extraction of its diethylditiocarbamate complex with 
CHCI/sub 3/. The results obtained were compared with data from 
INAA (Apostolov and Jordanov, 1976; Rosenberg, 1979), and data 
from atomic absorption spectrometry and X-ray fluorescence analy- 
sis (Ivanov, 1981). The standard reference material Soil-5 of the 
IAEA was analysed concurrently. The separation procedure for 
rare earths by oxalate precipitation was more time consuming than 
the extraction one (Ryabchikov and Ryabukhin, 1966), but in the 
case of standard material analysis, which is not serial, it seemed the 
preferable one to be used. The metod allows for separation of rare 
earthswith less impurities. Undoubt advantage was the use of 144 
Ce and 57-Co tracers for the control of chemical yield. 


26417 (INIS-mf—11126, pp 154-156) Rapid uranium 
analysis by delayed neutron counting of neutron activated 
samples. nee N.N. May 1985. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The uranium analyzer at the Nuclear Research Center "De- 
mokritos” and the delayed neutron method have been used to de- 
termine the uranium content in lignite, in chemically enriched sam- 
ples and in solutions of extractable uranium. The results are com- 
pared with data obtained by other methods. In the case of dissolved 
extractable uranium. The results are in good agreement with X-ray 
fluorescence data in the range 100 ppm to 2000 ppm while beyond 
these limits the discrepancies between neutron and spectrophotome- 
tric data are observed. The results for lignite samples are in good 
agreement with gamma spectrometric data. Discrepancies indicate 
that more extensive intercomparisons are needed to check the reli- 
ability of various methods. 


26418 (INIS-mf—11126, pp 157-169) REE 
ophiolite association. 


cE geochemistry 
of the Stara Planina Daieva, L.; Hajdu- 
tov, I. (Bylgarska Akademiya na Naukite, Sofia. Geologi- 
cheski Inst.). May 1985. NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88780068/JAW. (CONF- 
8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The contents of La, Ce, Sm, Eu, Tb, Yb and Lu in samples 
from the Stara Planina ophiolite association were determined by in- 
strumental neutron activation analysis. Rocks of the following types 
were studied: lherzolite, gabbro from the cyclic subunit, layered 
gabbro, metabasalts, plagiophorphirite from sheeted dykes, pillow 
lavas and keratophyres. A sample USGS-W-1 was used as refer- 
ence. The samples were irradiated for 18 h by neutron flux of 
1.6x10/sup 12/n/cm/sup 2/s in the IRT-2000 reactor, Sofia. Iron 
was employed as a flux monitor. The relative error obtained for 
REE was 3 to 10 percent except for Tb (20%). The results indicate 
that ophiolite rocks from the Stara Planina ophiolite association, 
from Troodos and the Bay of Islands have important REE similari- 
ties, but these data only are not sufficient to distinguish between 
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different tectonic environments such as deep ocean ridge, small 
ocean basin or an unmature island arc. 


26419 (INIS-mf—11126, pp 160-161) Determination of 
potassium in clayey minerals by neutron activation analysis. 
Dinescu, L.; Plamada, C. (Institutul de Fizica si Inginerie 
Nucleara, Bucharest (Romania)). May 1985. NTIS (US 
Sales Only), PC AO9/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
es (6 May 1985). 

Potassium measurement was based on the (n, ‘y) nuclear re- 
action. Powder samples of about 200 mg were weighted in small 
plastic bags which were heat sealed. Each bag was wrapped in alu- 
minium foil using K/sub 2/Cr/sub 2/O/sub 7/ as standard. Illite 
mineral samples together with the standards were irradiated for 1/2 
hour in 1,4x10/sup 13/ n/cm/sup 2/.s flux, with and without cad- 
mium foil. Epithermal neutron irradiation did not improve the sen- 
sitivity significantly. Measurements were carried out for 300-800 s 
after 24 h cooling time. The accuracy was above +-3,3% and a 
good agreement with K-Ar results was obtained. Compared to the 
K-Ar method the INAA is a simpler and faster method with a satis- 
factory accuracy, but it cannot be used for K determination in min- 
erals with high sodium content. 


26420 (INIS-mf—11126, pp 162-164) Simultaneous neu- 
tron activation determination of aluminium, magnesium and 
silicon in rocks. Penev, I.; Kulev, I.; Dingova, R. (Bylgarska 
Akademiya na Naukite, Sofia. Inst. za Yadrena Izsledvaniya 
i Yadrena Energetika; Sofia Univ. (Bulgaria). Katedra po 
Atomna Fizika). May 1985. NTIS (US Sales Only), PC 
A09/MF A0O1. Order Number DE88780068/JAW. (CONF- 
8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Each sample was measured twice: after irradiation in pile 
neutron flux and after irradiation in epithermal neutron flux. Since 
the contributions of the intensities of line 1779 KeV (Al and Si) and 
line 1024 KeV (Al and Mg) are different in two cases, the concen- 
trations were calculated with sufficient accuracy by solving a set of 
two equations for each line. Pure compounds of the above elements 
were used as calibration standards. The experimental data and certi- 
fied values for calibration standards agree well, which ensure reli- 
able results. 


26421 (INIS-mf—11126, pp 165-170) Multielement neu- 
tron activation analysis of silicate rocks using successive 
short and long irradiations of the sample. Vukotich, P.; Jo- 
vanovich, S. May 1985. NTIS (US Sales Only), PC A09/ 
MF AOi. Order Number DE88780068/JAW. (CONF- 
8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Concentrations of 30 elements in silicate rock samples were 
determined using a relative INAA method and BCR-1 as a stand- 
ard. The samples were irradiated once for 5 minutes and after a few 
days of cooling for 7 hours. The induced activities have been meas- 
ured by planar and coaxial Ge(Li) detector systems. Reference rock 
samples AGV-1 and G-2 were analyzed to check the method. The 
analysis is capable of controlling the impact of the possible sources 
of systematic errors, and shows a good reproducibility of the re- 
sults. For most of the elements analyzed the accuracy is found very 
good. 


26422 (INIS-mf—11126, pp 171-174) Determination of 
trace elements in fly coal ash (ENO, EOP and ECH refer- 
ence materials). Salagean, M.; Pantelica, A. (Institutul de 
Fizica si Inginerie Nucleara, Bucharest (Romania)). May 
1985. NTIS (US Sales Only), PC A09/MF A0O1. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Instrumental neutron activation analysis has been used to de- 
termine the concentrations of 32 elements in three reference materi- 
als, for an intercomparison organized by the Institute of Radioeco- 
logy and Applied Nuclear Techniques, Koshice, Czechoslovakia, 
with the participation of 34 laboratories from 11 countries. Fly-ash 
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materials from coal fired power plants were analyzed. The concen- 
tration of Ba, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf, La, Lu, Nd, Rb, Sb, 
Sc, Sm, Sr, Ta, Tb, Th, U, Yb, Zn, Zr was determined after a long 
irradiation (50 hours) of the samples in a thermal neutron flux of 
1,1x10/sup 11/ n/cm/sup 2/.s. The samples and Soil-5, SL-1, GSP- 
1 as standards were measured 2-5 hours after decay time of 10-30 
days. The results obtained for ENO, EOP and ECH are in general- 
ly good agreement with the certified values. 


26423 (INIS-mf—11126, pp 174) Uranium content meas- 
urement on U-phosphate ores. Salagean, M.; Pantelica, A.; 
Spiridon, S. (Institutul de Fizica si Inginerie Nucleara, Bu- 

est (Romania)). May 1985. NTIS (US Sales Only), PC 
A09/MF A0O1. Order Number DE88780068/JAW. (CONF- 
8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Concentration of uranium in three Brasilian phosphate ores 
containing a low, medium and large quantity of uranium has been 
determined by neutron activation analysis for an intercomparison 
organized by IAEA. Four independent measurements for each of 
the three types of samples have been performed. The samples with 
about 150 mg in weight and uranium acetate (aqueous solution) as a 
standard have been irradiated for 10 hours in a 1,1x10/sup 11/ n/ 
cm/sup 2/.s thermal neutron flux and measured for 1-2 hours after 
6-7 days decay time, using a Ge(Li) detector with 2 KeV resolu- 
tion. The results are within the confidence limits given by IAEA 
after the evaluation of all data received. 


26424 (INIS-mf—11126, pp 177-179) Activation analysis 
of indium used as tracer in hydrogeology. Stanescu, S.P.; 
Farcasiu, O.M.; Gaspar, E.; Spiridon, S.; Nazarov, V.M.; 
Frontasieva, M.V. titutul de Fizica si Inginerie Nu- 
cleara, Bucharest (Romania); Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). May 1985. NTIS (US Sales Only), 
PC AO9/MF AOl. Order Number DE88780068/JAW. 
(CONF-8505353—). 

From 1. Balkan conference on activation ‘analysis; Varna, 
Bulgaria (6 May 1985). 

About 2500 samples of 18 hydro-karstic structures from Ro- 
mania have been analyzed. The water flow rates were in the range 
of 0.05 to 2.7 m/sup 3//s and transit time values were from 30 h to 
200 days. The quantity of indium used for a labelling was a calcu- 
lated function of the emergency flow rate and the estimated transit 
time and varied from 1 to 100 g. The results prove that the activa- 
tion analysis of indium in water samples combined with preconcen- 
tration by coprecipitation is an useful method in hydrogeological 
studies. 


26425 (INIS-mf—11126, pp 180-182) Data on the REE, 
Th and Hf content in volcanic rocks from Central Cuba. Jor- 
danov, I.; Chunev, D. (Bylgarska Akademiya na Naukite, 
Sofia. Geologicheski Inst.). May 1985. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The content of La, Ce, Nd, Sm, Eu, Tb, Yb, Lu, Th and Hf 
in volcanic rocks was determined by instrumental neutron activa- 
tion analysis. Seventy one samples from basaltstholeilitic, trachyba- 
salts, andesite basalts, trachyandesite basalts, andesites, trachytean- 
desites, trachytes and rhyolites from Central Cuba were analyzed. 
The samples were irradiated for 18 hours by 1,6x10/sup 12/ n/cm/ 
sup 2/.s/sup -1/ neutron flux in the IRT-Sofia reactor. A Ge(li) de- 
tector with 49 cm/sup 3/ active volume and 2.8 KeV resolution (at 
1332 KeV of /sup 60/Co) was used for the measurement. A USGS- 
AGV-1 sample was employed as reference. The data for the behav- 
iour of rare earth elements, Th and Hf in three volcanics were in 
support of the suggestion by other authors for their development in 
island arc system with eruption of basaltic lavas in deep sea condi- 
tions. The evolution continued with formation of molasses in shal- 
lows and acidic lavas in subaerial environment. 
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26426 (INIS-mf—11126, pp 183-185) Determination of 
the silver content in some ancient coins using an Am-Be neu- 
tron source. Cosma, C.; Fiat, T.; Znamizovschi, V.; Dara- 
ban, L.; Morariu, V.; Boros, D.; Alicu, D. (Institutul de 
Tehnologie Izotopica si Moleculara, Cluj-Napoca (Roma- 
nia)). May 1985. NTIS (US Sales Only), PC A09/MF AO1. 
Order Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The silver content of 40 Roman and Greek coins was deter- 
mined using neutron activation analysis. with an M-Be thermal 
source. The pure silver standard had a weigth and shape similar to 
those of the analyzed coins. A monopchannel spectrometer with a 
Nal(Tl), 45x40 mm scintillator crystal was used. The coins were 
placed at the center of the entrance window of the crystal, the 
maximum measuring geometry being about 27. A VA-5-968 scintil- 
lation probe was used, placed in a VA-H-161 lead shield in order to 
reduce the background of the detector. The irradiation time, cool- 
ing time and measuring time were 2 min, 20 sec and 1 min corre- 
spondingly. The ratio of counting rates for the standard material 
and the background was 2,5. The experimental errors were about 
5% for concentrations higher than 50% and increasingly higher for 
lower silver concentrations. 


26427 (INIS-mf—11126, pp 186-188) Monostandard acti- 
vation analysis of prehistoric copper objects. Cojocaru, V.; 
Ivascu, M.; Besliu, C.; Dimaerian, D.; Popovici, D. (Institu- 
tul de Fizica si Inginerie Nucleara, Bucharest (Romania); 
Bucharest Univ. (Romania); Institutul Politehnic, Bucharest 
(Romania)). May 1985. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88780068/JAW. (CONF-8505353— 


). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

In order to compare the detection limits of neutron activa- 
tion analysis and spectral analisys, a number of eneolitic and other 
copper cultural objects have been investigated. A number of 12 ele- 
ments could be determined by NAA in a long irradiation run, the 
same number as in spectral analysis. Six elements have a detection 
limit an order of magnitude higher than that in spectral analysis and 
only three have a lower detection limit (Fe, Ni, Sn). If the irradia- 
tion time is increased 4 times, only tin remains with a lower detec- 
tion limit. Other three elements (Hg, Cs, Se), which were not re- 
ported in spectral analysis, can be seen with high sensitivity. An av- 
erage counting time of 1 hour seems to be enough for a satisfactory 
statistics. No chemical processing of the sample is needed, except a 
slight etching and washing before or after irradiation. It is conclud- 
ed that monostandard NAA is a rather simple and reliable method 
with a higher sensitivity compared to the spectral method. 


26428 (INIS-mf—11126, pp m2 Archaeometric investi- 
Bulgarian epee aed 


gation of medieval sgraffito ceramics by 
neutron activation analysis. Dzhingova, R.; Kulev, I. (Sofia 
Univ. (Bulgaria). Khimiches Fakultet). May 1985. NTIS 

S Sales Only), A09/MF AOl. Order Number 
DE88780068/JAW. (CONF: 8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Instrumental neutron activation analysis was used to deter- 
mine the content of Au, Ba, Ca, Ce, Cl, Cr, Co, Cs, Cu, Eu, Fe, 
Hf, La, Lu, Mn, Na, Rb, Sc, Sm, Sr, Ta, Tb, Th, Ti, U, Sb, V and 
Yb in glass samples excavated from medieval glassworkshops in 
Pliska and Preslav and in 20 glass finds from Preslav. Sgraffito ce- 
ramic samples excavated in Veliko Tarnovo were also analysed and 
the elements Al, As, Au, Ba, Br, Ce, Co, Cr, Cs, Dy, Eu, Fe, Hf, 
K, La, Lu, Mg, Mn, Na, Nd, Rb, Sb, Sc, Si, Sm, Ta, Tb, Th, Ti, U, 
V and Yb were determined. In order to localize the production site 
of the archaeological finds, the results from the analysis were sub- 
jected to cluster analysis, and stepwise discriminant analysis using 
the program package BMDP. A variety of the production of the 
medieval glass workshop in Preslav was identified and evaluated. It 
was proved that a part of the sgraffito ceramics samples have been 
produced in one and the same place and that the chemical composi- 
tion might be successfully used to differentiate between the produc- 
tion of two workshops. 
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26429 (INIS-mf—11126, pp 190-191) Determination of 
trace elements in soil. Salagean, M.; Pantelica, A. (Institutul 
de Fizica si Inginerie Nucleara, Bucharest (Romania)). May 
1985. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Trace element concentrations in soil were measured in an in- 
tercomparison study organised by the IAEA Analytical Quality 
Control Service. The purpose of the study was to provide a refer- 
ence material for multielement analyses and also to verify the per- 
formance of different methods of analysis. A multichannel analyser 
connected to a 65 cm/sup 3/ Ge(Li) detector with 2 KeV resolu- 
tion was used. The concentrations of Ba, Ca, Ce, Co, Cs, Cr, Eu, 
Fe, Hf, La, Lu, Nd, Rb, Sb, Sc, Sm, Sr, Ta, Tb, Th, U, Yb, Zn, Zr 
were determined after 50 hours irradiation time in a thermal neu- 
tron flux of 1.1x10/sup 11/n/cm/sup 2/.s. The samples and Soil-5, 
SL-1 and GSP-1 as standards were measured 2 to 5 hours after 10 
to 30 days. The concentrations of Al, Dy, Eu, K, Mg, Mn, Na, Sm, 
Ti, V were determined by irradiating the samples and W-1 standard 
material for 1 to 3 minutes in a 10/sup 12/n/cm/sup 2/.s flux. 
Decay and measurement time were 6 min to 24 hours and 100 to 
1800 s correspondingly. The averages of 4 independent measure- 
ments are taken as concentration values. The results are in good 
agreement with those presented by IAEA except for U and Sr con- 
centrations. In this case our values were rejected by the statistical 
test. The measured concentrations of Ca and Zn were taken into 
account in the estimation of the results although these values were 
outside the confidence intervals. 


26430 (INIS-mf—11126, pp 192-193) Investigation of the 
connection between surface water and underground water 
from mine Cacova-lerii, using activable tracers. Dinescu, L.; 
Domocos, V.; Craciun, St. (Institutul de Fizica si Inginerie 
Nucleara, Bucharest (Romania)). May 1985. NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Two tracers, indium in the form of In-EDTA complex and / 
sup 82/Br were simultaneously used in mining hydrology studies. 
The water samples were passed through an ion exchange column 
retaining the other disturbing elements, such as Mn, Cl, Na, K etc. 
Indium was coprecipitated with bismuth hydroxide and determined 
by NAA. Ten samples of precipitate in plastic bags, wrapped in Al 
foil, and the standard were irradiated simultaneously for 20 minutes 
by 10/sup 13/n/cm/sup 2/s neutron flux in the VVR-S reactor, 
and measured immeadiately after irradiation. Measurements were 
performed with a Ge(Li) detector and ND-6620 data acquisition 
and processing system. Measuring time was 200 s. The desintegra- 
tion correction was taken into account for concentration calcula- 
tions. Bromine 82 was determined by “in situ” measurements with 
scintillation probe. The connection between surface water and un- 
derground Cacova-lerii mine water was proved, and data regarding 
the velocity and circulation were obtained. 


26431 (INIS-mf—11126, pp 194) Fast neutron activation 
analysis of short-li nuclides in some geological samples. 
Al-Jobori, S.M. May 1985. NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88780068/JAW. (CONF- 
8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Fast neutron activation analysis was applied to determine 
major, minor and trace e4lements (Si, Fe, Ti, Al, Zr, Au and U) in 
geological samples. The samples and standards were irradiated with 
a monoenergetic neutron flux of 10/sup 9/ n.cm/sup -2/s/sup -1/ 
produced by KAMAN type neutron generator. A pneumatic facili- 
ty was used to transfer the sample and standard from the irradiation 
to the counting station. The standard was prepared from flint clay 
obtained from NBS. The gamma-ray activities from samples and 
standards were measured using a 30 cm/sup 3/ Ge(Li) detector 
(FWHM = 2,9 KeV at 1,33 MeV) coupled to an on-line computer 
facility. 
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26432 (INIS-mf—11126, pp 175-176) Determination of 
uranium and thorium content in rocks by epithermal neutron 
activation analysis. Dinescu, L.; Plamada, C. (Institutul de 
Fizica si Inginerie Nucleara, Bucharest (Romania)). May 
1985. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulge (6 May 1985). 

Epithermal neutron activation followed by gamma spectro- 
metric measurements was used for samples with high Th/U ratios 
or high content of rare earths. Five uranium rock samples with a 
high content of rare earths have been irradiated with and without a 
cadmium cover. Measurements have been carried out by a Ge(Li) 
detector and the ND-6620 data acquisition and processing system, 
with 6 days of cooling time for uranium and 20 days for thorium. 
The results were compared to those obtained by delayed neutron 
analysis that was considered to be the most sensitive method. 
ENAA results were found better than those obtained by instrumen- 
tal NAA. The validity of the measurements for uranium as well as 
for three thorium ore samples: S-14, S-15 and S-16, with a high Th/ 
U ratio and high rare earth content, was checked by an IAEA in- 
tercomparison. 


26433 (INIS-mf—11126) First Balkan conference on acti- 
vation analysis 1985, Proceedings, Varna, Bulgaria, May 6-8, 
1985. (Bylgarska Akademiya na Naukite, Sofia. Inst. za Ya- 
drena Izsledvaniya i Yadrena Energetika). May 1985. vp. 
(CONF-8505353—). NTIS (US Sales Only), PC A09/MF 
A011. Order Number DE88780068/JAW. 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

Individual papers were processed separately for the data 
base. (DLC) 


26434 (JINR—R-14-87-447) Development of complex 
method of multielement analysis for solution of problems of 
environment protection. Gorbunov, A.V.; Onishchenko, 
T.L.; Gundorina, S.F.; Frontas‘eva, M.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Phys- 
ics). 1987. 10p. (in Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE88701510/JAW. 

Submitted to the journal J. Radioanal. Nucl. Chem. . 

The paper discusses the potentialities of energy-dispersed X- 
ray fluorescence spectroscopy and instrumental neutron activation 
analysis in the investigation of environmental pollutions. The X-ray 
fluorescence analysis of samples was performed using the MECA- 
1044A analyzer (XR-500) (LINCSYSTEMS, Great Britain) with a 
pulsed X-ray tube with silver target as a source of excitation. Neu- 
tron activation analysis was carried out on two reactors: IBR-2 
LNP JINP, Dubna, and TWR ITEP, Moscow. The optimal re- 
gimes of measurements for both methods as well as the detection 
limits corresponding to these regimes for about 50 elements (alkali-, 
alkaline earth-, rare earth-, prospects transition metals, thorium, 
etc.) are given. To illustrate the of the methods an ecological prob- 
lem on the consequences of the investment in soil of the available 
now meliorant CaSO/sub 4/x2H/sub 2/0 is solved. 6 refs; 2 figs.; 5 
tabs. 


26435 (KFTI—87-26) Miulti-element activation analysis 
by using (p,n) reactions. V’'yugov, P.N.; Goncharov, K.S.; 
Kuz'menko, V.A.; Lavrinenko, S.D.; Pilipenko, N.N.; 
Remaev, V.V. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). 1987. 10p. (In Russian). NTIS (US 
Pood Only), PC A02/MF AO1. Order Number T188702197/ 

Possibility of carrying out multi-element activation analysis 
of impurities with Z=16...50 by using (p, n) reactions is investigat- 
ed. A program of complex treatment y-spectra obtained by semi- 
conductor ‘y-spectrometers is developed. Vanadium, niobium, hafni- 
um and tantalum samples have been analysed using the described 
method. 4 refs.; 3 figs.; 2 tabs. 


26436 (STEV-FBT—87-28) In-bed gas measurement in a 
commercial 16 MW fluidised bed combuster. Cooper, D.A.; 
Ljungstroem, E. (Statens Energiverk, Stockholm (S vw 
1987. 23p. (CTH-OOK—87-06). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88752524/JAW. 
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A gas sampling system incorporating a mass spectrometer 
has been used to analyze gas compositions in the bed of a commer- 
cial 16 MW fluidised bed combustor. Measured in-bed NO concen- 
trations were shown to be comparable to those determined in labo- 
ratory sized combustors and the concentration profiles have been 
discussed in terms of bubble and dense in the combustion gas were 
evaluated for a vertical cross section of the bed using Ar as an in- 
ternal standard. In addition mass scans of the in-bed gas environ- 
ment were obtained. 


26437 cio aE My pp 3 35-43) RFAA-30 - an automat- 
ic analyzer for the in situ trace determination of Fe, Ag, Cu, 


Zn, Sn, W, Mn, U, rare earths, and other elements by radio- 
induced characteristic X radiation. Bruchertseifer, H.; 
Eckert, B.; Leonhardt, J.W.; Morgenstern, P.; Mueller, D 

Riedel, W.; Suess, R.; Eife, K.H.; Eschrich, B.; Kiessig, G. 
(Akademie der Wissenschaften der DDR, Leipzig. Zentra- 
linstitut fuer Isotopen- und Strahlenforschung; SDAG 
Wismut, German Democratic Republic). Jun 1987. (In 


German). NTIS (US Sales Only), PC A13/MF AO1. Order 
Number DE88701538/JAW. 

In 1986 annual report of the Central Institute for Isotope and 
Radiation Research. 

An automatic X-ray fluorescence analyzer is described. It 
renders possible to analyze in situ traces of Fe, Ag, Cu, Zn, Sn, W, 
Mn, and U in the ppm range. Measuring times of about 10 minutes 
allow to determine concentrations of 0.05 mg/1 of these elements. 
The analyzer is suitable for process control and laboratory applica- 
tions. 


26438 Doppler-free two-photon-excited fluorescence spec- 
troscopy of OH in flames. Goldsmith, J.E.M.; Rahn, L.A. 
(Combustion Research Facility, Sandia National Laborato- 
ries, Livermore, California 94550). Journal ws the Optical So- 
oe America B: Optical Physics; 5: No. 4, 749-755(Apr 
1988 

High-resolution, Doppler-free fluorescence excitation spectra 
of OH A *@mJ/sup @//sup m+/ @mG X 7@mX(0, 0)-band 
transitions were measured in low-pressure hydrogen—oxygen 
flames. A pulse-amplified cw dye-laser system with a 40-MHz band- 
width is used in a counterpropagating-beam geometry to excite the 
OH transitions by two-photon absorption. Hyperfine splittings of 15 
rovibronic transitions were determined, and water-vapor pressure- 
broadening coefficients were measured for four of the transitions by 
varying the total pressure of the flame. Direct observation of the 
collision-broadened line shape made it unnecessary to resort to any 
deconvolution procedures. To our knowledge, this is the first appli- 
cation of a Doppler-free spectroscopic technique in a combustion 
environment. 


26439 Variable pressure ionization detector for gas chro- 
matography. Buchanan, M.V.; Wise, M.B. (to Dept. of 
Energy, Washington, DC). US Patent 4,721,858. 26 Jan 
1988. Filed date 21 Apr 1986. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A method for measuring a zero-crossing pressure for an or- 
ganic compound is described comprising the steps of: (a) injecting a 
sample of a gaseous mixture containing at least one organic com- 
pound into an electron capture detector cell; (b) maintaining a dis- 
crete pressure in the cell, the pressure being atmospheric pressure 
or below; (c) detecting the variation in electrical current in the cell 
due to one of capture and emission of electrons by the organic 
compound; (d) repeating the sequence of steps (a) through (c), 
wherein the pressure in the cell is adjusted in each succeeding se- 
quence to be higher or lower than the preceding sequence depend- 
ing on which of emission or capture respectively is.detected in step 
(c), the sequence being repeated until the detected variation of the 
electrical current is minimized and the zero-crossing pressure there- 
by obtained. 


26440 Simple jet electrodes for kinetic and synthetic pur- 
poses. Olson, J.B.; Koval, C.A. (Texas A & M Univ., Col- 
lege Station). Analytical Chemistry; 60: No. 1, 88-90(1 Jan 
1988). Contract FG02-84ER 13247. 





mae wee. TO 


a 


3571 / ERA-13/11 


The authors describe a jet electrode (JE) that employs 
simple and inexpensive equipment. We have used this JE previously 
to perform kinetic measurements on semiconductor electrodes. The 
pump is a commercial veristaltic pump. The electrochemical cell 
used was nonsealed and of low volume. The cell geometry could 
be easily adapted for use with almost any solid electrode. The 
system might be of interest to electroanalytical laboratories for rou- 
tine use as an efficient stirring device or, with modifications, as an 
analytical device. 


26441 Novel sample holder for solid and liquid lumines- 
cent samples. Burrrell, G.J.; Hurtubise, R.J. (Chemistry De- 
partment, University of ‘Wyoming, Laramie, Wyoming 
82071). Applied Spectroscopy; 42: No. 1, 173-174(Jan 1988). 

The sample apparatus was constructed for use with a Perkin- 
Elmer LS-5 spectrofluorimeter. There are several advantages in 
using this sample holder compared to the one supplied by the man- 
ufacturer. The device is capable of accommodating several sample 
types: solutions, thin-layer chromatoplate sections, or other planar 
rigid surfaces, and powders.The luminescence intensity could be 
maximized through positional optimization.(AIP) 


26442 User-friendly beam delivery for a micro-Raman 
microscope attachment. Armstrong, D.P.; Fletcher, W.H. 
(Oak Ridge Gaseous Diffusion Plant, Materials and Chemis- 
try Technology Department, Oak Ridge, Tennessee 37831). 
Applied Spectroscopy; 42: No. 1, 174-175(Jan 1988). Contract 
AC05-840R21400. 

A beam delivery system is devised for a micro-Raman mi- 
croscope. The optical system is enclosed in plexiglas with openings 
which permit access to the mirror mounts.(AIP) 


26443 Characterization of Micro-Babington and cross- 


spectrometry. 

Freiser, H. (Strategic Metals Recovery Research Facility, 
Department of Chemistry, University of Arizona, Tucson, 
a 85721). Applied Spectroscopy; 42: No. 1, 177-179(Jan 

A comparison study of a commercially available cross-flow 
nebulizer with a micro-Babington nebulizer for inductively coupled 
plasma atomic emission spectroscopy was performed. The perform- 
ance of both nebulizers and signal stability under different operating 
conditions is examined. (AIP) 


26444 Theoretical study on the use of secondary equilib- 
ria for the separation of small solutes by field flow fractiona- 
tion. Berthod, A.; Armstrong, D.W. (Universite Claude Ber- 
nard-Lyon 1, Villeurbanne, France). Analytical Chemistry; 
59: No. 19, 2410-2413(1 Oct 1987). Contract AS05- 
84ER 13159. 

The dynamic range and selectivity of field flow fractionation 
(FFF) can be improved by using secondary chemical equilibria 
(SCE). SCE are established by including a macromolecular addi- 
tive, which strongly interacts with the field, in the carrier. A theo- 
retical evaluation of SCE-FFF for small solutes is presented. The 
effects of field strength, additive concentration, solute-additive 
binding, and the interaction of the additive with the external field 
are evaluated. 


26445 Carbon-13 NMR spectra of anthraquinone-derived 
dyes. Rubin, 1.B.; Buchanan, M.V. (Oak Ridge National 
Lab., TN). Magnetic Resonance in Chemistry; 23: No. 3, 161- 
165(1985). Contract W-7405-ENG-26. 

The C NMR spectra of six anthraquinone-derived dyes, 
namely benzanthrone, 1-(methylamino)anthraquinone, 1,4-di-p-tolui- 
dinoanthraquinone, 1,4-diamino-2,3-dihydroanthraquinone, 1,4-dia- 
minoanthraquinone and dibenzochrysenedione, have been measured. 
The chemical shift assignments were achieved by elucidation of the 
coupling patterns of the fully coupled spectra and by comparison 
with the chemical shifts of other anthraquinone derivatives and 
other model compounds. One- and three-bond carbon-hydrogen 
coupling constants are also reported. 15 references, 1 figure, 2 
tables. 
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26446 Determination of optimum pH for the analysis of 
inorganic mixtures by *'P nuclear magnetic reso- 
nance spectroscopy by a procedure. Rubin, 1.B. (Oak 
Ridge National Lab., TN). Analytical Letters; 17: 1259- 
1267(1984). Contract W-7405-ENG-26. 

The nuclear magnetic resonance chemical shifts of the lower 
polyphosphate compounds are strongly dependent on the hydrogen 
ion concentration of the solution, both absolutely and relative to 
each other. At an optimum pH, the chemical shifts of pyrophos- 
phate and tripolyphosphate will be most widely separated, and 
these two compounds can be determined in the presence of each 
other and in the presence of higher polyphosphates. The univariate 
simplex procedure found the optimum pH in ten trials, but required 
two more measurements to define the minimum width of the maxi- 
mum response region, pH 8.4 to 8.7. 7 references, 3 figures, 1 table. 
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ALSO TO CITATION(S) 25723, 25896, 26280, 26332, 26360, 26480, 


26447 (DOE/ER—13695) Laser spectros- 
copy of ions: Annual technical progress (Colorado 
Univ., Boulder (USA). Dept. of Chemistry). 1988. Contract 
FG02-87ER 13695. 3p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE88006860/JAW. 

Equipment developments include new ion source, position 
sensitive detector, photoionization mass spectrometer, etc. The ions 
BH;~ and BDs~ were prepared and their spectra studied; their elec- 
tron affinities are 0.044 and 0.030 +- 0.011 eV. (DLC) 


26448 (DOE/ER/13451—3) Studies of hydrogen-hydro- 
gen and carbon-sulfur bond cleavage: Progress report, August 
1987-July 1988. DuBois, M.R. (Colorado Univ., Boulder 
(USA)). 1988. Contract FG02-85ER13451. 5p. NTIS, PC 
A02/MF A01; 1; GPO Dep. Order Number DE88007291/ 
JAW. 

Goal is to synthesize a series of cationic complexes of the 
general formula [(CpMo):(S:CH2)(u-S)(u-SR)]* and to study the 
reactivity of these complexes with hydrogen and with nucleophiles. 
Such reactions involve both the activation of hydrogen and the 
cleavage of carbon sulfur bonds, and therefore provide relevant 
models for the reactivity of heterogeneous hydrodesulfurization 
catalysts. 


26449 (DOE/ER/13744—2) [Theory of the dissociation 
dynamics of small molecules on metal surfaces: Finite temper- 
ature studies]; Technical progress report. Jackson, B.E. 
(Rochester Univ., NY (USA)). 1988. Contract FG02- 
87ER13744. Sp. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE88006495/JAW. 

The primary goal of this study is to develop realistic theoret- 
ical models for the dissociative adsorption of diatomics on metals. 
There are many detailed and beautiful experimental studies of disso- 
ciative sticking, an important first step in many catalytic processes. 
The theoretical studies, however, have been limited to simple clas- 
sical trajectory simulations, and are often done at zero temperature. 
By taking advantage of modern time dependent scattering tech- 
niques, we wish to treat the dissociating molecule as quantum me- 
chanically as possible, and to properly include coupling to the ther- 
mal fluctuations of the solid. In these scattering techniques, the 
wave function of the molecule is written in an explicitly time de- 
pendent fashion. It is then evolved in time via the Schroedinger 
Equation, and scattered from or reacted with the surface. The final 
wave function is then used to compute all properties of interest. We 
have already made much progress in three major areas of emphasis. 
10 refs. 


26450 (DOE/ER/45298—1) Synthesis and properties of 
novel cluster Progress report. DiSalvo, F. (Cornell 
Univ., Ithaca, NY (USA). Dept. of Chemistry). 1988. Con- 
tract FG02-87ER45298. 10p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE88006816/JAW. 
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A large number of group VI cluster compounds (primarily 
Mo halides, oxides, and chalcogenides) and group IV cluster com- 
pounds (primarily Zr halides) are known to exist. Many more clus- 
ter compounds containing group the V elements Nb and Ta should 
also exist. Large quantities of Nbsli: by reaction of NbsIs with Nb 
metal in welded Nb_metal tubes at 900C have been prepared. Also 
we are using Ta2CS2 as a starting reagent in an attempt to make 
compounds that contain TagCSs clusters. Similarly NbzCS will be 
used as a reagent to prepare NbsCSs cluster compounds. A major 
aspect of our cluster program is to further study the solutions of 
infinite, metallic chains of MosXs and to put Mo/sub 3n/X/sub 
3n+2/ clusters in solution (X may be S, Se, or Te). We have pre- 
pared solutions of LiMosSes and begun to study the compatibility 
of the MosSes polymer (or polymeric-polyelectrolyte) with organic 
polymers. Finally, several compounds containing condensed 
MoeSes clusters have been prepared including CsMosSes and 
Cs2Moi2Seis. These will be used as precursors for the preparation 
of the corresponding lithium salts. 2 figs. 


26451 (IC—87/45) Stability of chlorocomplexes in 
molten salt mixtures as a screening-controlled chemical equi- 
librium. Akdeniz, Z.; Tosi, M.P. (Istanbul Technical Univ. 
(Turkey). Faculty of Science and Letters). (International 
Centre for Theoretical Physics, Trieste (Italy)). Mar 1987. 
2ip. NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number T188702029/JAW. 

We develop a simple ionic model for solutions of polyvalent 
cation chlorides in molten alkali chlorides, which allows for the 
possible formation of long-lived tetrahedral chlorocomplexes in 
chemical equilibrium with free species. Complex stability is evaluat- 
ed as a function of the alkali chloride solvent and of solute concen- 
tration c, the relevant free energies being determined from charged 
hard sphere interactions with parameters adapted to simulate a cal- 
cium chloride solute. For a given binding free energy of complexes, 
their stability is controlled by the ionic screening length of the solu- 
tion. In particular, we find (i) instability of calcium chlorocom- 
plexes in lithium chloride solvent, marginal stability at low c in 
sodium chloride solvent and increasing stability through the series 
of solvents from potassium to cesium chloride; and (ii) rapid disso- 
ciation of complexes in each of these latter solvents with increasing 
solute concentration as c goes through or exceeds the "stoichiomet- 
ric” composition c=1/3. The dissociation process is driven by a 
positive-feedback screening mechanism, the decrease of the screen- 
ing length with increasing c being primarily determined by free cal- 
cium ions. Dissociation of complexes may therefore be viewed as a 
classical insulator-to-conductor transition, which occurs in a narrow 
range of composition in correspondence to a "critical value” of the 
screening length. Contact is made between these results and the 
available evidence from thermodynamic and Raman spectroscopy 
data. (author). 18 refs, 3 figs, 2 tabs. 


26452 (IEN-DIAPQ—01/87) Study of hydrolysis and po- 
lymerization of titanium ions in acid solutions. Dutra, P.B. 
(Instituto de Engenharia Nuclear, Rio de Janeiro (Brazil)). 
1987. 27p. (In Portuguese). NTIS (US Sales Only), PC 
A03/MF AO01. Order Number DE88701438/JAW. 

Titanium ion polymerization and hydrolysis in acid solutions 
is studied. Results of developed experiences with titanium (III) and 
(IV) were presented. (L.M.J.). 


26453 (INIS-mf—11107, pp 69) Developments in the 
chemistry of the earlier actinide elements. Maddock, A.G. 
(Cambridge Univ. (UK). Chemical Lab.). Dec 1986. (In 
Spanish). NTIS (US Sales Only), PC A07/MF AO01. Order 
Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26454 (INIS-mf—11107, pp 71) Determination of the ox- 
idation state of trace and ultra-trace elements based on radi- 
ation detection. Adloff, J.P. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). Dec 1986. (In 
Spanish). NTIS (US Sales Only), PC A07/MF AO1. Order 
Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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26455 (INIS-mf—11107, pp 79) Chemical stability of tri- 
valent uranium in hydrochloric medium and TBP toluene. 
Olguin, M.T.; Jimenez R, M.; Fernandez V, S. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City). Dec 
1986. (in Spanish). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26456 (INIS-mf—11107, pp 67) Advances on the isotopic 
exchange in the solid state. Fernandez V, S. (Instituto Na- 
cional de Investigaciones Nucleares, Mexico City). Dec 
1986. (In Spanish). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26457 (IPEN-Pub—116) Study of the production of zir- 
conium tetrachloride by chlorination of its oxide. Seo, 
E.S.M.; Abrao, A. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). Aug 1987. 24p. (In Portuguese). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88701484/JAW. 

This work describes the studies carried out on the produc- 
tion of zirconium tetrachloride by chlorianation of pure zirconium 
oxide with (a) carbon tetrachloride and (b) chlorine in the presence 
of carbon. In the process of chlorination with carbon tetrachloride 
it has been determined that efficiency increases with the rising of 
temperature between 450 and 750/sup 0/C. The flow rate of the 
carbon tetrachloride vapour used was 1.50L/min. For the zirconi- 
um oxide chlorination in the presence of carbon, the study has been 
carried out at temperatures between 700 and 850/sup 0/C and the 
flow rate of the chlorine gas used in the process was 0,50/Lmin. 
Pure zirconium oxide chlorination as well as zirconium oxide- 
carbon mixture chlrorination have been studied in connection with 
the time of reaction at different temperatures and the apparent rate 
constants, the activation energies, the order of reaction in relation 
to the concentration of the gases (CCl/sub 4/ and Cl/sub 2/) and 
the content of carbon in the pellet have all been determined. 


26458 (JINR-R—6-87-158) Thermosublimatography of 
bromides of Zr, Hf and Nb. Kim U Jin; Timokhin, S.N.; Do- 
manov, V.P.; Chuburkov, Yu.T. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions). 1987. 
1lp. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number T188702175/JAW. 

The deposition of Zr, Hf and Nb bromide vapour from the 
stream of a gas-carrier in columns with a temperature gradient was 
studied. Either open or crystalline KBr-filled columns were used. 
The dependence of the deposition temperature on the amount of 
bromides was measured. From the experimental data the equilibri- 
um constants for the dissociation of complex bromides K/sub 2/ 
Zr(Hf)Br/sub 6/ and KNbBr/sub 6/ have been evaluated. The pos- 
sibility of separating Nb from Zr and Hf in KBr filled columns was 
demonstrated. 19 refs.; 8 figs.; 2 tabs. 


26459 (KURRI-TR—296, pp 29-33) In situ emission 
Moessbauer studies of solid/solution interface - °’Co”* and 
119Sb** ions absorbed on y-Fe.O; and NiFe.O.. Ambe, F.; 
Ambe, S.; Okada, T. Sep 1987. NTIS: (US Sales Only), PC 
A06/MF AO1. Order Number DE88900377/JAW. (CONF- 
8707148—). 

From 1. KUR symposium on hyperfine interactions; Kyoto, 
Japan (20 Jul 1987). 

Spectroscopic methods applicable to the study of chemical 
bonding at interfaces between solid and aqueous phases are limited. 
It has been previously demonstrated that emission Moessbauer 
measurement is useful in clarifying the chemical environment of 
dilute metal ions adsorbed on magnetic metal oxide surfaces. In this 
report, the extension of this technique to °7Co”* and 1°Sb* ions 
adsorbed at the interface between spinel-type ferrites and an aque- 
ous solution are described. Moessbauer isomer shift and quadrupole 
splitting are not informative enough in determining whether or not 
chemical bonds are formed between the hydrolytically adsorbed 
metal ions and an oxide substrate. In this study another Moessbauer 
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parameter, magnetic splitting, is used to investigate the chemical 
structure of the adsorbed metal ions. 5 references, 8 figures. 


26460 Local modes of benzene and benzene dimer, stud- 
ied by infrared—ultraviolet double resonance in a supersonic 
beam. Page, R.H.; Shen, Y.R.; Lee, Y.T. (Materials and 
Chemical Sciences Division, Lawrence Berkeley Laborato- 
ry, Berkeley, California 94720). Journal of Chemical Physics; 
88: No. 8, 4621-4636(15 Apr 1988). Contract AC03- 
76SF00098. 

We used rotational cooling of molecules to ~5 K by super- 
sonic expansion and state-selective, multilevel saturation spectrosco- 
py to obtain high-resolution spectra of the fundamental and first 
and second overtone transitions of C—H stretching modes in 
ground-electronic-state benzene and its dimer. Greatly reduced 
linewidths (<3 cm~' FWHM) in the rich spectra show that previ- 
ously reported spectra have suffered from inhomogeneous conges- 
tion. Our observed spectral widths indicate that the vibrational life- 
times of the C—H stretches are at least a few ps, even at the 
energy of the second overtone (8800 cm~'). The “local mode” pic- 
ture appears to apply when at least three quanta of C—H stretching 
motion are present. Spectra of the dimer are similar to those of the 
monomer but show a red shift of a few cm™', the appearance of 
combination bands involving van der Waals vibrational modes, 
some intensity changes, and a broadening of spectral features that 
increases with the vibrational energy. The dimer’s predissociation 
lifetime at ~ 3000 cm™' vibrational energy exceeds ~3 ps. 


26461 Does reaction path curvature play a role in the dif- 
fusion theory of multidimensional activated rate processes?. 
Matkowsky, B.J.; Nitzan, A.; Schuss, Z. (Department of 
Engineering Sciences and Applied Mathematics, The Tech- 
nological Institute, Northwestern University, Evanston, Illi- 
nois 60208 USA). Journal of Chemical Physics; 88: No. 8, 
4765-4771(15 Apr 1988). 

The two-dimensional Kramers’ barrier crossing problem in 
the overdamped (diffusion) limit is investigated with particular at- 
tention given to possible effects of the geometry of the potential 
surface on the rate. Previous work ascribes corrections to the two- 
dimensional Kramers’ formula to curvature of the reaction path. In 
contrast, we find that these corrections are due to the anharmoni- 
city of the potential surface at the saddle and may become appre- 
ciable for small window frequency, i.e., flat potential surface at the 
saddle in the direction perpendicular to the reaction path. A gener- 
al formalism to calculate such corrections is described. 


26462 Quantum flux operators and thermal rate constant: 
Collinear H+ Hoe. Park, fea Light, J.C. (The James Franck 
Institute, Department of Chemistry, University of Chicago, 
Chicago, Illinois 60637). Journal of Chemical Physics; 88: 
No. 8, O4397-4912(15 Apr 1988). 

The exact quantum formulation of the thermal rate constant, 
k(T), given by Miller et al. [W. H. Miller, J. Chem. Phys. 61, 1823 
(1974); W. H. Miller, S. D. Schwartz, and J. W. Tromp, ibid. 79, 
4889 (1983)] is evaluated in a localized L? basis (distributed Gaus- 
sian basis) for two model problems. In considering the accuracy, 
feasibility, and computational efficiency of this approach, we dem- 
onstrate novel properties of the flux operator, namely the paucity 
of nonzero eigenvalues. This contributes greatly to the efficiency of 
the L? approach. Finally, we show that Lanczos reduction can be 
used effectively for determining the thermal flux projectors and 
their time evolution as is required for evaluation of k(T). 


26463 Spectroscopic properties and potential energy sur- 
faces of In. Balasubramanian, K.; Li, J. Gapactamne of 

emistry, Arizona State University, Tempe, Arizona 
85287-1604). Journal of Chemical Physics; 88: No. 8, 4979- 
4986(15 Apr 1988). 

Complete active space MCSCF (CASSCF) followed by 
first-order configuration interaction (FOCI) and relativistic configu- 
ration interaction (RCI) calculations are carried out on 29 electron- 
ic states of Ine. S ic properties of 19 electronic states 
below 34 000 cm™' are calculated. The ground state of Ine is found 
to be *Pi/sub u/(0~/sub u/). The experimentally observed electron- 
ic absorption spectra of Ine are reassigned to A(*Pi/sub g/)left- 
arrowX(*Pi/sub u/) (13 000 cm™') and B(*Pi/sub g/)left- 
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arrowX(*Pi/sub u/) (27 700 cm~*) transitions. The observed emis- 
sion spectrum in the King furnace is assigned to the *=~/sub u/— 
3Z~/sub g/ system. Spectroscopic properties and potential energy 
surfaces of 15 more electronic states are reported which are yet to 
be observed. The 0*/sub g/ electronic states of Ine exhibit consid- 
erable spin—orbit contaminations and avoided crossings resulting in 
double minima in the 0*/sub g/ and 0*/sub g/(III) surfaces. The 
33*/sub u/(II) curve also undergoes an avoided crossing. The Mul- 
liken population analyses of the electronic states of Ine are report- 
ed. 


26464 Electrical conductivity and equation of state of 
shock-compressed liquid oxygen. Hamilton, D.C.; Nellis, 
W.J.; Mitchell, A.C.; Ree, F.H.; van Thiel, M. (Lawrence 
Livermore National Laboratory, University of California, 
Livermore, California 94550). Journal of Chemical Physics; 
= No. 8, 5042-5050(15 Apr 1988). Contract W-7405-ENG- 
48. 

The electrical conductivity of shock-compressed liquid 
oxygen has been measured in the dynamic pressure range 18—43 
GPa(180—430 Kbar). A double-shock equation-of-state point was 
also measured. The data and Hugoniot calculation, based on a 
chemical equilibrium model, indicate that liquid oxygen partially 
dissociates and forms a two-component conductive fluid. Details of 
the experimental design are given and the data are discussed in 
terms of electronic transport in disordered systems. 


26465 Effect of cluster scavenging on homogeneous nucle- 
ation rates. Larson, R.S. (Sandia National Laboratories, 
Livermore, California 94550). Journal of Chemical Physics; 
88: No. 8, 5064-5067(15 Apr 1988). 

The modification of classical homogeneous nucleation theory 
to account for scavenging of molecular clusters by a preexisting 
aerosol is considered. A mathematical model proposed by Fried- 
lander for an aerosol in the free-molecular regime is used to derive 
a new Criterion for the importance of scavenging in such a system. 
This is done by writing the governing cluster balance equations in 
differential form and expressing the solution as a perturbation series 
in terms of the aerosol surface area. It is found that scavenging has 
an increasingly important effect on the nucleation rate as the vapor- 
phase supersaturation ratio decreases or the cluster surface energy 
increases. 


26466 Some issues of thermodynamic consistency 
binary nucleation theory. Wilemski, G. (PSI Seacceee 
Company, Research Park, P.O. Box 3100, Andover, Massa- 
chusetts 01810). Journal of Chemical Physics; 88: No. 8, 
5134-5136(15 Apr 1988). 

The “generalized” Kelvin equations used to determine the 
critical nucleus composition in some binary nucleation theories are 
shown to be thermodynamically inconsistent. Also, the surface ten- 
sion calculated by the method of Flageollet-Daniel, Garnier, and 
Mirabel [J. Chem. Phys. 78, 2600 (1983)] is shown to be thermo- 
dynamically consistent with respect to the dynamic surface tension, 
contrary to the recent assertion of Spiegel, Zahoransky, and Wittig. 


26467 Small oxygen isotope shift in YBaoCusO;. Morris, 
D.E.; Kuroda, R.M.; Markelz, A.G.; Nickel, J.H.; Wei, 
J.Y.T. (Physics Division, Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Physi- 
cal Review [Section] B: Condensed Matter; 37: No. 10, 5936- 
5939(1 Apr 1988). 

We find the oxygen isotope shift in YBazCusO; is 0.18 +- 
0.04 K with ~85% /sup 18/0 substitution, in disagreement with a 
recent published result. The methods used to measure a small shift 
in T/sub c/ of a ceramic oxide superconductor are discussed: 
sample preparation, reversible isotope substitution, measurement at 
low field, and control of temperature drift. We find a = 0.019 +- 
0.005 in the relation T/sub c/proportionalM~/sup a/. .AE 


26468 Energy transfer to CO(y) in the O('D)+CO(2*/ 
sub g/) reaction. Harding, D.R.; Weston R.E. Jr.; Flynn, 
G.W. (Brookhaven National Laboratory, Upton, New York 
11973). Journal of Chemical Physics; 88: No. 6, 3590-3598(15 
Mar 1988). Contract AC02-76CH00016;AC02-78ER04940. 
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The O('D)+CO quenching process has been reinvestigated 
using time-resolved diode laser absorption to probe the time de- 
pendence of the collisionally induced CO vibrational population 
distribution. The absolute electronic-to-vibrational energy transfer 
efficiency was determined to be 25+8, -5%, in good agreement 
with a previously réported value. Nascent vibrational populations 
for CO (v = 0 to 4) were determined and a vibrational temperature 
of ~5000 K was measured. 


26469 Electronic states and potential energy surfaces of 
AuHe. Balasubramanian, K.; Liao, M.Z. (Arizona State 
Univ., Tempe). Journal of Physical Chemistry; 92: No. 2, 361- 
364(28 Jan 1988). Contract FG02-86ER 13558. 

Complete active space multiconfiguration self-consistent field 
(CASSCF) followed by second-order configuration interaction 
(SOCI) calculations as well as multireference singles and doubles 
CI (d-MRSDCD) including the d electrons of Au are carried out on 
the two low-lying electronic states (7B, and 7A,) of AuHe. The 
bending potential energy surfaces of the *Bz and 7A; states with 
the bond lengths optimized for all angles are presented. The ground 
state of AuHe is found to be a bent 7B, electronic state with a 
bending angle of 127° at the d-MRSDCI level and 128° at the 
CASSCF/SOCI level. The d correlation is shown to be significant, 
especially for the 7B (bent) state. Two linear states, namely 72/sub 
g/* and ?=/sub u/*, approximately 0.88 and 0.59 eV, respectively, 
above the 7B. bent ground state are found. The bending potential 
energy surfaces of the two states reveal that the ground state of the 
gold atom (7S) has to surmount a large barrier (90 kcal/mol) to 
insert into H2 to form the ?2/sub g/* linear state while the excited 
2P state of the gold atom inserts spontaneously into He to form the 
bent 7B, ground state. The AuH2 ground state is about 0.85 eV less 
stable than Au(?S) + He at the d-MRSDCI level while the atom- 
ization energy of AuHp (i.e., AuH2(?B2) — Au(?S) + 2H) is found 
to be 3.71 eV. 


26470 Electronic interactions in the rhodium/TiO, 
system. Sadeghi, H.R.; Henrich, V.E. (Yale Univ., New 
Haven, CT). Journal of Catalysis; 109: No. 1, 1-11(Jan 1988). 
Contract AC02-81ER 10830. 

A variety of electron spectroscopic techniques has been used 
with model catalysts fabricated on single-crystal substrates to study 
charge transfer in the Rh/TiO2 system. In order to avoid the mor- 
phological changes and encapsulation that occur when catalysts are 
reduced at high temperatures to induce SMSI, TiO. substrates have 
been reduced by inert gas ion bombardment prior to Rh deposition. 
Comparison of model catalysts prepared on reduced supports with 
those prepared on fully oxidized supports indicates that electronic 
charge is transferred from reduced Ti cations to Rh particles, re- 
sulting in a partially ionic Rh-Ti bond. The Rh-Ti bonding may 
provide a driving force for encapsulation of the Rh but does not 
lead to a large-scale suppression of the capacity of the Rh to che- 
misorb CO. The authors also present the first direct evidence for 
modification of the valence levels of the Rh due to the presence of 
the encapsulating Ti suboxide moieties during SMSI. 39 references. 


26471 Transmission electron microscopy of Ru supported 
on model oxide surfaces. Datye, A.K.; Logan, A.D.; Long, 
N.J. (Univ. of New Mexico, Albuquerque). Journal of Catal- 
ysis; 109: No. 1, 76-88(Jan 1988). 

The shape and structure of small Ru crystallites have been 
investigated using transmission electron microscopy (TEM). The 
Ru crystallites were supported on nonporous submicron oxide par- 
ticles having simple geometric shapes, e.g., spheres, cubes, etc. The 
use of such model supports considerably facilitates TEM of small 
metal crystallites. Since the metal is located on the external surface 
of the oxide particles, it is possible to observe the crystallites in 
projection through the oxide as well as edge-on. The profile views 
yield information on metal-oxide interfaces, contact angles, and 
wetting. The authors have found the shapes of Ru crystallites to be 
similar on both silica and magnesia surfaces. While small crystallites 
look spherical, the larger crystallites have characteristic ellipsoidal 
shapes. The larger crystallites are faceted and expose the (001), 
(101), and (100) surfaces of ruthenium. 23 references. 
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26472 Determination of selectivity coefficient distribu- 
tions by deconvolution of ion-exchange isotherms. Triay, I.R.; 
Rundberg, R.S. (Los Alamos National Lab., NM). Journal 
of Physical Chemistry; 91: No. 20, 5269-5274(24 Sep 1987). 

The behavior of monovalent ion-exchange isotherms has 
been mathematically described by a Fredholm integral equation of 
the first kind (IFK). A numerical technique of regularization ap- 
plied to deconvolute the IFK yielded the selectivity coefficient dis- 
tributions from the ion-exchange isotherms. Regularization has suc- 
cessfully recovered normal and log-normal unimodal and biomodal 
distributions from computer-generated isotherms. This method has 
also been used to deconvolute ion-exchange isotherms obtained 
from the literature. 


26473 Generation of Broensted and Lewis acid sites on 
the surface of silica by addition of dopant cations. Connell, 
G.; Dumesic, J.A. (Univ. of Wisconsin, Madison). Journal of 
Catalysis; 105: No. 2, 285-298(Jun 1987). Contract FG02- 
84ER13183. 

Pyridine adsorption was used to study the acidic properties 
of silica doped with the following cations: Sc**, Mg**, Fe**, Fe*, 
Zn*, Al**, and Ga**. All samples were exposed to pyridine at 423 
K and subsequently evacuated at successively higher temperatures 
to 723 K. Infrared spectra of the adsorbed pyridine indicated that 
all of these cations generated Lewis acid sites. This can be ex- 
plained by the presence of coordinatively unsaturated dopant ca- 
tions on the surface of silica, in accord with a model based on 
Pauling's electrostatic bond strength rules. The infrared frequency 
of the 19b band of pyridine adsorbed on these Lewis acid sites was 
found to increase with increasing electronegativity of the dopant 
cation. It is suggested that both of these quantities are related to the 
strength of the Lewis acid sites. Broensted acid sites were also ob- 
served by infrared spectroscopy for Sc**, Al**, and Ga* on silica. 
These dopant cations are believed to be bonded tetrahedrally on 
the surface of silica, generating bridging hydroxyl groups between 
the dopant cation and Si**. As for zeolite catalysts, the proton asso- 
ciated with these groups and required for charge neutrality is the 
Broensted acid site. Finally, Broensted acid sites can also be gener- 
ated on silica by highly electronegative anions, such as HPQ,” , 
which generate Broensted acidity in a different manner. 55 refer- 
ences. 


26474 Calorimetric heat of adsorption measurements on 
palladium. III. Influence of crystallite size and support on O2 
adsorption. Chou, P.; Vannice, M.A. (Pennsylvania State 
Univ., University Park). Journal of Catalysis; 105: No. 2, 
342-351(Jun 1987). Contract FG02-84ER 13276. 

Integral, isothermal heats of adsorption (Q) were measured 
for O2 adsorption on a family of Pd catalysts at 300 K using a 
modified differential scanning calorimeter. On Pd crystallites be- 
tween 3 and 1000 nm, Q values exhibited no obvious trend and lay 
within 50 +/- 6 kcal/mole O:2, regardless of the support. As the 
crystallite size decreased below 3 nm, Q increased sharply to values 
near 80 kcal/mole O2, which is equal to the maximum initial Q 
values obtained in ultrahigh vacuum systems. Thus O2 adsorption 
appears to parallel the behavior reported earlier for H2 and CO al- 
though the trend is not so clear due to greater scatter in the data. 
No obvious influence of the support was observed for Pé dispersed 
on SiOz, eta-AkOs, and SiQ.-AlOs, but higher than expected 
values were obtained on TiO2z-supported Pd, which was attributed 
to oxygen adsorption on sites on the titania surface that were cre- 
ated during the reduction step. This change in the O2 heat of ad- 
sorption is believed to be due primarily to an electronic effect, and 
the higher values on very small crystallites could be responsible for 
the enhanced CO dissociation recently reported on highly dispersed 
Pd. 63 references. 


26475 Determination of metal particle size of highly dis- 
persed Rh, Ir, and Pt catalysts by hydrogen chemisorption 
and EXAFS. Kip, B.J.; Duivenvoorden, F.B.M.; Konings- 
berger, D.C.; Prins, R. (Eindhoven Univ. of Technology, 
nm Journal of Catalysis; 105: No. 1, 26-38(May 

Hydrogen-to-metal (H/M) ratio exceeding unity for Pt and 
Rh and exceeding 2 for Ir were measured for highly dispersed Pt, 





3575 / ERA-13/11 


Rh, and Ir catalysts supported on AlOs; and SiO2. Since the co- 
ordination of hydrogen to metal atoms is unknown for such highly 
dispersed catalysts, the metal surface area of these catalysts cannot 
be calculated from the hydrogen chemisorption values. Therefore 
EXAFS (extended X-ray absorption fine structure) measurements 
were performed to determine the metal particle size and thereby to 
calibrate hydrogen chemisorption results. The H/M ratio deter- 
mined by hydrogen chemisorption is a linear function of the aver- 
age metal coordination number determined by EXAFS. This linear 
relationship is independent of support but varies with the metal 
with the H/M ratio increasing in the order Pt < Rh < Ir. Several 
hypothesis for the high H/M values are discussed. Spillover and 
subsurface hydrogen are excluded as explanations and only multiple 
adsorption of hydrogen on metal surface atoms is shown to be ca- 
pable of explaining all experimental observations. The H/M/sub 
surface/ stoichiometry differs among Pt, Rh, and Ir in the order H/ 
Pt < H/Rh < H/Ir, analogous to the order of stability of corre- 
sponding metal polyhydride complexes and of theoretical expecta- 
tion. 73 references. 


26476 Electron microscopy characterization of lantha- 
num-cobalt intermetallic catalysts. Wang, Z.L.; Colliex, C.; 
Paul-Boncour, V.; Percheron-Guegan, A.; Achard, J.C.; 
Barrault, J. (Arizona State Univ., Tempe). Journal of Cataly- 
sis; 105: No. 1, 120-143(May 1987). Contract FG02- 
86ER45228. 

A comparison of the detailed structural and chemical ar- 
rangements of several cobalt/lanthanum or cerium catalytic systems 
is made by using different high-resolution electron microscopy 
techniques. Previous synchrotron X-ray absorption measurements 
have provided a rather accurate description of the environment of 
cobalt atoms, suggesting the existence of a nonnegligible number of 
Co-O bonds. Using a combination of X-ray emission spectroscopy 
(EDX), electron energy loss spectroscopy (EELS), high-resolution 
lattice imaging (HREM), the authors show that the intermetallic 
compounds, after the syngas reaction, display general features very 
similar to the model supported Co on LazOs system, while the Co 
on CeO: specimen is quite different. In agreement with EXAFS 
and XANES studies, the authors found a very similar environment 
for the Co particles (partially oxidized in surface) in the LaCos and 
Co/LazOs3 cases. Moreover, in both systems a catalytic carbon de- 
posit sets apart cobalt from lanthanum oxide in contrast with the 
Co/CeOz specimen. The cobalt particles constitute the active site in 
these compounds and it governs their catalytic properties. As a 
matter of fact the same selectivity is observed in LaCos as for Co/ 
LaOs, contrarily to Co/CeO2, which is much less active and pro- 
duces only COz. These different behaviors could be interpreted in 
terms of different structural affinities between the rare-earth oxide 
and the catalytic carbon. 29 references. 


Calorimetric heat of adsorption measurements on 
palladium. I. Influence of crystallite size and support on hy- 
drogen adsorption. Chou, P.; Vannice, M.A. (Pennsylvania 
State Univ., University Park). Journal of Catalysis; 104: No. 
1, 1-16(Mar 1987). Contract FG02-84ER 13276. 

A modified differential scanning calorimeter was used to 
measure integral heats of adsorption of hydrogen, Q at 300 K on 
unsupported Pd powder and on Pd dispersed on SiOz, SiO2-AlOs, 
AlLOs;, and TiO2. The supports were found to have no significant 
effect on Q, and although reduction of Pd/TiO2 samples at 773 K 
sharply decreased the amount of hydrogen chemisorbed on these 
samples, the Q values measured on these samples were comparable 
to the other catalysts. In contrast, Pd crystallite size had a very 
pronounced effect on Q. On all these catalysts the heat of adsorp- 
tion for hydrogen remained constant at 15 +/- 1 kcal/mole as the 
average Pd crystallite size decreased from 1000 to 3 nm, but it in- 
creased sharply as the size dropped below 3 nm. The highest value, 
24 kcal/mol, was obtained on one of the most highly dispersed 
samples. Heats of formation of bulk Pd hydride showed a similar 
behavior, remaining constant at 8.7 +/- 1.0 kcal/mole for samples 
with low Pd dispersions and then increasing noticeably as the crys- 
tallite size dropped below 3 nm. Most of this variation in Q is at- 
tributed to changes in the electronic properties of small Pd crystal- 
lites because the differences in Q values reported on single crystal 


surfaces are not sufficient to explain the enhanced bond strength. 61 
references. 
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26478 Calorimetric heat of adsorption measurements on 
palladium. II. Influence of crystallite size and support on CO 
adsorption. Chou, P.; Vannice, M.A. (Pennsylvania State 
Univ., University Park). Journal of Catalysis; 104: No. 1, 17- 
30(Mar 1987). Contract FG02-84ER 13276. 

Integral heats of adsorption of CO, Q have been measured at 
300 K on unsupported Pd powder and on a family of Pd catalysts 
prepared from SiOz, eta-AlOs, SiO2-AlOs, and TiO using a modi- 
fied differential scanning calorimeter. For the samples studied, there 
was no evidence that Q was noticeably affected by the supports 
used to prepare the catalysts, and although high-temperature reduc- 
tion of Pd/TiO2 catalysts sharply decreased the CO chemisorption, 
the Q values for these samples were comparable to those for the 
other catalysts. On the other hand, Pd crystallite size was found to 
have a significant effect on Q. For poorly dispersed samples, which 
contained average crystallite sizes up to 1000 nm, the Q values 
were usually close to 22 kcal/mole; however, they increased sharp- 
ly when the average Pd crystallite size dropped below 3 nm. The 
highest values, 35 kcal/mole, was measured on the most highly dis- 
persed samples. Although changes in either surface geometry or 
electronic properties as Pd crystallites sizes decrease below 5 nm 
could affect Q, the 13 kcal/mole increase on very small crystallites 
was larger than expected from ultrahigh-vacuum studies of CO che- 
misorption on Pd single-crystal surfaces. Consequently, changes in 
the electronic properties as Pd crystallite size decreases appear to 
be the major factor causing the stronger CO-Pd bond strengths, in 
agreement with recent model calculations. 68 references. 


Stability of model V-P-O catalysts for maleic an- 
hydride synthesis. Moser, T.P.; Schrader, G.L. (Ames Lab., 
IA). Journal of Catalysis; 104: No. 1, 99-108(Mar 1987). Con- 
tract W-7405-ENG-82. 

The stability of B-VOPO, and (VO):P.0,; under conditions 
of n-butane and 1-butene oxidation was investigated using the com- 
plementary techniques of in situ laser Raman spectroscopy, X-ray 
diffraction, and X-ray photoelectron spectroscopy. Both B-VOPO, 
and (VO),P2O0; demonstrated bulk structural integrity during n- 
butane oxidation. The relatively greater reducing capacity of 1- 
butene, however, induced a transformation of B-VOPQ, to 
(VO):P20;. The presence of V(V) and V(IV) in used B-VOPO, 
and (VO)P.O, was detected by X-ray photoelectron spectroscopy 
for both hydrocarbon oxidation conditions. 16 references. 
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26480 (DOE/ER/10396—8) Time-resolved studies of free 
radicals and laser-initiated chain reactions: Final report, 1 
April 1979-31 March 1988. Leone, S.R. (Colorado Univ., 
Boulder (USA)). Mar 1988. Contract AC02-79ER 10396. 6p. 
NTIS, PC A02/MF A0i; GPO Dep. Order Number 
DE88006569/JAW. 

Pulsed lasers were used in this work to photofragment mole- 
cules or to initiate chain reactions. One of the major advances was 
the availability of high-powered rare gas halide excimer lasers. In 
addition, pulsed Nd:YAG lasers and dye lasers were used through- 
out. Results include: generalized kinetic formulations of the prob- 
lem of laser-initiated chain reactions. Several studies were carried 
out to explore the details of chain combustion phenomena, slow 
chain reactions, chain branching behavior, and vibrational tempera- 
tures of combusting mixtures. A method to determine the rotational 
temperature of nitrogen molecules by laser multiphoton ionization 
was shown. The chain reaction methodology was applied to com- 
plex polyatomic systems, in which complete infrared spectra of the 
emitting species were obtained. Systems studied included, chlorine 
+ HBr, HI, methane, hydrogen, ethane, propane, butane, cyclopro- 
pane, and cyclohexane. Photofragmentation studies involved the 
production and analysis of radical species, such as methyl, CH2l, 
and CCH. Molecules studied included methylene iodide, methyl 
iodide, dimethyl mercury, acetone, acetylene, vinyl chloride, dich- 
loroethylene, and fluorochloroethylene. The first infrared charac- 
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terization of a highly vibrationally excited radical was shown. Re- 
actions of methyl radicals were studied in detail, in which a new 
method for obtaining absolute vaiues of the methyl radical reaction 
rates were obtained. 


26481 (DOE/ER/13664—1) [Fundamental studies in oxi- 
dation-reduction in relation to water photolysis}: Progress 
report, January 1-September 30, 1987. Hurst, J.K. (Oregon 
Graduate Center, Beaverton (USA)). 1987. Contract FG06- 
87ER 13664. 8p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE88006907/JAW. 

The past year’s activities encompassed three areas of activity 
directed at understanding: interfacial and transmembrane reactions 
of amphiphilic redox ions; the molecular dynamics of bilayer mem- 
brane-bound chromophores; and reactions of putative homogeneous 
water-oxidation catalysts. The research in each of these areas is di- 
rected at fundamental problems associated with development of 
membrane-based devices for photoconversion. 


26482 (SERI/CP—233-2959, pp 49-52) Photoelectroche- 
mical effects of chemically modified semiconductor surfaces. 
Fox, M.A. (Univ. of Texas, Austin). 1986. NTIS, PC All/ 
MF AOl. Order Number DE87006421/JAW. (CONF- 
8606279—Summs.). 

From 10. DOE solar photochemistry research conference; 
Ontario, Canada (8 Jun 1986). 

The photoelectrochemical reactivity of irradiated semicon- 
ductor surfaces is determined by the separation efficiency of elec- 
tron-hole pairs. Metal oxide-semiconductor electrodes with polymer 
coatings are found to exhibit controllable surface chemical reac- 
tions. These reactions include complexation of ions and anchoring 
chromophores or electrophores. 


26483 Photodynamics of nickel porphyrins in noncoordin- 
ating solvents: characterization of d-d excited states using 
transient raman spectroscopy. Findsen, E.W.; Shelnutt, J.A.; 
Ondrias, M.R. (Univ., of New Mexico, Albuquerque). Jour- 
nal of Physical Chemistry; 92: No. 2, 307-314(28 Jan 1988). 
Contract AC04-76DP00789. 

The photodynamic behavior of several nickel porphyrins in 
noncoordinating solvents was investigated with absorption and 
transient Raman spectroscopies. A recent transient absorption study 
of nickel porphyrins, in noncoordinating solvents proposed that, 
upon photoexcitation from the ground 4-coordinate state (*A/sub 
lg/), the excited-state decay path traverses a state in which the 
metal is in an electronic state (designated here as *B/sub 1g/) simi- 
lar to that observed for the metal in coordinating solvent systems 
(*B/sub 1g/). This excited state involves the net promotion of one 
of the two nickel electrons in the d/sub z2/ orbital into the empty 
d/sub x2-y2/ orbital. While the lifetime of the *B/sub 1g/ state has 
been estimated to be ~ 250 ps, it can be observed by using ~ 10- 
ns-wide laser pulses under appropriate experimental conditions. 
Simple calculations demonstrate the effect of state lifetimes upon 
the population of the excited-sate species within the nanosecond 
laser pulse. The *B/sub 1g/ state is reversibly formed for several 
nickel porphyrins in all noncoordinating solvents used. This state is 
identified in transient Raman spectra by shifts in several lines. 
Three of these lines are sensitive to changes in the core size of the 
porphyrin and indicate expansion of the porphyrin core to accom- 
modate the increased in-plane electron density caused by the elec- 
tron promotion on the metal. Detailed examination of one nickel 
porphyrin, NiPPDME, indicates a dependence of the *B/sub 1g/ 
state's vibrational characteristics upon the solvent environment and 
implies that the porphyrin a/sub 2u/ orbital is very sensitive to sol- 
vent environment. Absorption studies indicate that while both the 
a/sub lu/ and a/sub 2u/ orbitals can be influenced by the solvent 
environment, the a/sub 2u/ orbital is the most affected. 
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26484 (INIS-mf—11107, pp 29, 31) Radiolysis of carbon- 
ates in solid state. Albarran, 16. (Universidad Nacional Au- 
tonoma de Mexico, Mexico City. Centro de Estudios Nu- 
cleares). Dec 1986. (In Spanish). NTIS (US Sales Only), PC 
11 Order Number DE88780067/JAW. (CONF- 
8 —). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26485 (INIS-mf—11107, pp 35) Gamma radiolysis in 
aqueous solutions of hexavalent chromium 51, Archundia, C.; 
Benavides, R.; Collins, C.H.; Collins, K.E. (Universidad Na- 
cional Autonoma de Mexico, Mexico City. Centro de Estu- 
dios Nucleares; Universidade Estadual de Campinas (Brazil). 
Inst. de Quimica). Dec 1986. (In Spanish). NTIS (US Sales 
Only), PC A0O7/MF AOl1. Order Number DE88780067/ 
JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26486 (INIS-mf—11107, pp 37) Comparison of the 8 and 
y radiolysis products from CaCO/sub 3/. Albarran, G.; Col- 
fins, K.E.; Collins, C.H. (Universidad Nacional Autonoma 
de Mexico, Mexico City. Centro de Estudios Nucleares; Un- 
iversidade Estadual de S¥ (Brazil). Inst. de Quimica). 
Dec 1986. (In Spanish) S (US Sales Only), PC A07/ 
361201). Order Number DE88780067/JAW. (CONF- 
From 6. symposium on nuclear chemistry, radiochemistry 

and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26487 (INIS-mf—11107, pp 39) Distribution of decompo- 
methane exposed 


sition products of to several energy sources. 
Navarro G, R.; Negron M, A. (Maryland Univ., College 
Park (USA). Dept. of Chemistry; Universidad Nacional Au- 
tonoma de Mexico, Mexico City. Centro de Estudios Nu- 
cleares). Dec 1986. (In Spanish). NTIS (US Sales Only), PC 
sae) Order Number DE88780067/JAW. (CONF- 
861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26488 (INIS-mf—11107, pp 41) Radiolysis of CBr/sub 
4/-CC1/sub 4/ solutions. Bertrand, C.A.; Collins, K.E. (Uni- 
versidade Estadual de Campinas (Brazil). Inst. de Quimica). 
Dec 1986. (In Spanish). NTIS (US Sales Only), PC A07/ 
361201). Order Number DE88780067/JAW. (CONF- 
8 —»). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26489 (INIS-mf—11107, pp 43) Gamma radiation in- 
duced decomposition of malonic acid in aqueous solution. 
Negron M, A.; Albarran, G.; Torres, J.L.; Trevino, C. (Uni- 
versidad Nacional Autonoma de Mexico, Mexico City. 
Centro de Estudios Nucleares). Dec 1986. (In Spanish). 
NTIS (US Sales Only), PC AO7/MF AO1. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26490 (INIS-mf—11107, pp 45) Radiolytic studies of ke- 
toacids. Castillo R, S.; Negron M, A.; Torres, J.L. (Univer- 
sidad Nacional Autonoma de Mexico, Mexico City. Facul- 
tad de Quimica; Universidad Nacional Autonoma de 
Mexico, Mexico City. Centro de Estudios Nucleares). Dec 
1986. (In Spanish). NTIS (US Sales Only), PC A07/MF 
AO1. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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26491 (INIS-mf—11107, pp 47) Effect of some cyano- 
complexes of transition elements on hydrocyanic acid radioly- 
sis. I. Iron. Navarro G, R.; Negron M, A.; Torres, J.L.; 
Ponnamperuma, C. (Maryland Univ., Colle a Park (USA). 
Dept. of Chemistry; Universidad Nacional Autonoma de 
Mexico, Mexico City. Centro de Estudios Nucleares; Mary- 
land Univ., College Park (USA). Dept. of Chemistry). Dec 
1986. (In Spanish). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26492 (INIS-mf—11107, pp 49) Autoradiolysis of C/sub 
6/H/sub 6/-I/sub 2/ solutions with Auger electrons of /sup 
125/1. Unak, P.; Unak, T. (Ege Universitesi, Izmir 
(Turkey)). Dec 1986. (in s ). NTIS (US Sales-Only), 
PC AO7/MF AOl. Order Number DE88780067/JAW. 
(CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26493 (INIS-mf—11107, pp 51) Gas-phase isomerization 
and dealkylation of p-cymene. Possagno, E.; Perez, G.; Lilla, 
E. (Consiglio Nazionale delle Ricerche, Rome (Italy). Lab. 
di Chimica Nucleare). Dec 1986. (In Spanish). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26494 (INIS-mf—11107, pp 107) Annealing in solids: 
transfer and exchange. Collins, K.E. (Universidade Estadual 
de Campinas (Brazil). Inst. de Quimica). Dec 1986. (In 
Spanish). NTIS (US Sales Only), PC A07/MF A0O1. Order 
Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26495 (INIS-mf—11107, pp 109) Chemical effects of the 
(n, y) reaction and 8/sup -/decay in thorium complexes. So- 
lache R, M.; Maddock, A.G. (Instituto Nacional de Investi- 
gaciones Nucleares, Mexico City). Dec 1986. (In Spanish). 
NTIS (US Sales Only), PC AO7/MF A0O1. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26496 (INIS-mf—11107, pp 133) CR39 chemical etching 
Tavera, L.; Balcazar, M. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City). Dec 1986. (In 
Spanish). NTIS (US Sales Only), PC A07/MF A0O1. Order 
Number DE88780067/JAW. (CONF-861201—). 
From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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26497 (CEA-BIB—242) Aerosol generation by ie 

and combustion of plutonium and its 

survey. Ballereau, P. (CEA Centre d’Etudes de Rinses 
Chatel, 91 (France)). Sep 1987. 54p. (In French). NTIS (US 

. Only), PC A04/MF AO1. Order Number T188753040/ 
AW. 

Generation of aerosols by oxidation or combustion is one of 
the greatest risks due to plutonium. A review is made of the most 
interesting documents available on this topic. Following a brief 
study of plutonium oxydation conditions, characteristics of aerosols 
generated by accidents of fires involving metallic Pu and some of 
its compounds are assessed. Nuclear weapons are not included in 
this review. 
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26498 (DOE/ER/01713—3) Reaction studies of hot sili- 
con, germanium and carbon atoms: Progress report, February 
1, 1985-July 31, 1987. Gaspar, P.P. (Washington Univ., St. 
Louis, MO (USA). Dept. of Chemistry). 1 Aug 1987. Con- 
tract AC02-76ERO01713. 23p. (COO—1713-155). NTIS, PC 
= A0l; 1; GPO Dep. Order Number DE88006969/ 
AW. 

The experimental approach toward attaining the goals of this 
research program is briefly outlined, and the progress made in the 
1985 to 1987 period is reviewed in sections entitled: (1) reactions of 
recoiling silicon atoms; (2) reactions of recoiling carbon atoms; and 
(3) reactions of thermally evaporated germanium atoms. 


26499 (INIS-BR—963, pp 146) Preparation of radioinsu- 
lin by iodogen method. Souza, I.T.T.; Giannella Neto, D.; 
Wajchenberg, B.L. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil)). 1987. (In Portuguese). NTIS 
(US Sales Only), PC All/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26500 (INIS-BR—963, pp 149-150) Labelling of N-Iso- 
propyl-p-iodine-Amphetamine -/sup 131/1. (IMP-/sup 131/1D. 
Barbosa, M.F. de; Goncalves, R.S.V.; Silva, C.P.G. da; 
Muramoto, E.; Achando, S.S.; Martinez, D.Y.F.; Colturato, 
M.T.; Knust, J. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil); Direccion General de Energia 
Nuclear, Guatemala City (Guatemala); Essen Univ. (Ge- 
samthochschule) (Germany, F.R.)). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF A0O1. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26501 (INIS-mf—11107, pp 113) Chemical effects of the 
/sup 37/Cli(n,y)/sup 38/ C1 nuclear reaction in K/sub 2/ 
OsCl/sub 6/ - -K/sub 2/OsBr/sub 6/ mixed crystals. 
Mueller, H.; Obergfell, P.; Hagenlocher, I. (Freiburg Univ. 
(Germany, F.R.)). Dec 1986. (in Spanish). NTIS (US Sales 
Only), PC AO7/MF AOl. Order Number DE88780067/ 
JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26502 (INIS-mf—11107, pp 115) Chemical effects of the 
/sup 81/Br(n,y)/sup 82/Br nuclear reaction in K/sub 2/ 
OsBr/sub 4/C1/sub 2/ - K/sub 2/SnC1/sub 6/ mixed crys- 
tals. Mueller, H; Obergfell, P. (Freiburg Univ. (Germany, 
F.R.)). Dec 1986. (In Spanish). NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE88780067/JAW. (CONF- 
861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26503 (INIS-mf—11107, pp 117) Study of /sup 51/ 
Cr(VI)-doped chromium (III) compounds. Ribeiro, M.E.L.; 
Collins, C.H. (Universidade Estadual de Campinas (Brazil). 
Inst. de Quimica). Dec 1986. (In Spanish). NTIS (US Sales 
Only), PC A07/MF AOl1. Order Number DE88780067/ 
JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26504 (INIS-mf—11107, pp 119) Heterogeneous doping 
of K/sub 2/CrO/sub 4/. Valim, J.B.; Collins, C.H.; Collins, 
K.E. (Universidade Estadual de Campinas (Brazil). Inst. de 
Quimica). Dec 1986. (In Spanish). NTIS (US Sales Only), 
PC AO7/MF AOl. Order Number DE88780067/JAW. 
(CONF-861201—). 

From 6. symposium on nuclear shouiean, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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26505 (INIS-mf—11107, pp 123) Reactions of + iene 
+/ with terphenyl. Perez, G.; Possagno, E.; Lilla, E. (Con- 
siglio Nazionale delle Ricerche, Rome (Italy). Te di Chi- 
mica Nucleare). Dec 1986. (In Spanish). NTIS (US Sales 
Only), PC AO7/MF AOl. Order Number DE88780067/ 
JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26506 (INIS-mf—11107, pp 57) Possibilities for the pro- 
duction of a /sup 99m/Tc generator in the Triga Mark III 
reactor of Mexico's Nuclear Center. Lezama, J.; Tendilla J, 
I.; Svoboda, K.; Melichar, F. (Instituto Nacional de Investi- 
jones Nucleares, Mexico City; Ustav Jaderneho Vyz- 
Con CSKAE, Rez (Czechoslovakia)). Dec 1986. (In Span- 
ish). NTIS (US Sales Only), A07/MF AOl. Order 

Number DE88780067/JAW. (CONF-861201—). 
From 6. symposium on nuclear chemistry, radiochemistry 

and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26507 (INIS-mf—11107, pp 63) Target yield measure- 
ments for radiohalogen production. Kovacs, Z. (Magyar Tu- 
domanyos Akademia, Debrecen. Atommag Kutato Inte- 
zete). Dec 1986. (In Spanish). NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE88780067/JAW. (CONF- 
861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26508 (INIS-mf—11107, pp 91) Uranium recovery in 
natural waters. Iturbe, J.L.; Ordonez, E.; Ramirez, J.; Diaz, 
J.M. (Instituto Nacional de Investigaciones Nucleares, 
Mexico City). Dec 1986. (In Spanish). NTIS (US Sales 
Only), PC AO7/MF A0Ol. Order Number DE88780067/ 
JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26509 Thermalization of energetic ‘*F atoms for gas- 
phase reaction with propene. Rogers, P.J.; Rowland, FS. 
(Univ. of California, Irvine). Journal of Physical Chemistry; 
92: No. 2, 376-382(28 Jan 1988). 

The gas-phase reactions of radioactive ‘*F atoms with pro- 
pene have been studied over the pressure range from 500 to 4000 
Torr in mixtures with [SFe]/[CsHe] mole ratios varying from 100 to 
1000. The SFe molecules serve both as the ™F target for the 
19F(n,2n)'*F fast neutron reaction and as the moderator for remov- 
ing the excess kinetic energy imparted to the '*F atoms by nuclear 
recoil. Moderator/substrate ratios > 100 are large enough that hot 
atom reactions have been suppressed to yields well below 1%, with 
almost all ‘*F atoms reacting as thermal atoms. Three thermal reac- 
tions are dominant with propene, with yields of about 32% for ter- 
minal addition to form CHsCHCH2*F*; 23% for central addition 
to form CHsCH'*FCH2*; and 45% for abstraction of H to form 
H"*F. Terminal addition is favored over central addition for ther- 
mal '*F atoms by a factor of 1.35 +/- 0.05. The competitive ther- 
mal reactions of ‘*F have also been studied with mixtures of pro- 
pene and HI in these highly moderated systems. Stabilized CsHs!*F 
radicals are assayed as CsH7"*F after scavenging by reaction with 
HI, and the relative total reactivity of propene versus HI can be 
evaluated from the diminution in the yields of these products with 
increasing [HI]/[CsHs] mole ratio. The relative reactivity of HI 
versus CH;==CHe toward thermal fluorine atoms is 0.36 +/- 
0.03, indicating an absolute reaction rate for fluorine atoms with 
propene of (1.8 +/- 0.3) x 10~'° cm* molecule™? s~+. 


26510 Absorption and Raman studies of selected 
actinides in molten dimethyl sulfone. Varlashkin, P.G.; 
Begun, G.M.; Wilmarth, W.R.; Peterson, J.R. (Univ. of 
Tennessee, Knoxville). Lanthanide and Actinide Research; 1: 
103-120(1985). Contract AS05-76ER04447;AC0S5- 
840R21400. 

The results of absorption and/or Raman spectral studies of 
uranium, neptunium, plutonium, americium, and ytterbium in 
molten dimethyl sulfone are presented. Dimethyl sulfone is a polar 
but poorly coordinating solvent. The-effects of complexation on the 
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solution absorption spectra of the actinides studied are more pro- 
nounced in dimethy! sulfone as compared to other solvents such as 
water and other polar organic solvents. 15 references, 8 figures, 2 
tables. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 25772, 25804, 25805, 25806, 25807, 25808, 
26438, 26572 


26511 (DOE/ER/13400—7) Identification and temporal 
behavior of radical intermediates formed during the combus- 
tion and pyrolysis of gaseous fuels: Kinetic pathways to soot 
formation: Progress report, July 1, 1985-June 30, 1988. Kern, 
R.D.; Pamidimukkala, K.M.; Wu, C.H.; Yong, J.N.; Singh, 
H. (New Orleans Univ., LA (USA). Dept. of Chemistry). 
Jan 1988. Contract FG05-85ER13400. 13p. NTIS, PC A03/ 
MF A01; GPO Dep. Order Number DE88006527/JAW. 

Work accomplished on the pyrolyses of benzene, 1,3-butadi- 
ene, ethylbenzene, toluene, acetylene, allene, pyridine, vinylacety- 
lene, and 1,2-butadiene is presented. Efforts to correlate the forma- 
tion of benzene observed in several of these pyrolyses with the soot 
yields recorded for these fuels by the laser extinction technique 
have begun. Highlights of each of these studies are presented. 29 
refs. 


26512 (N—88-15032) SRB combustion dynamics analysis 

computer program (CDA-1). Final report. Chung, T.J.; Park, 

O. Y (Alabama Univ., Huntsville (USA)). Feb "1988. 130p. 

7 ati ‘NAS—1. 26:182404). NTIS, PC A07/ 
AOl. 

A two-dimensional numerical model is developed for the un- 
steady oscillatory combustion of the solid propellant flame zone. 
Variations of pressure with low and high frequency responses 
across the long flame, such as in the double-base propellants, are 
accommodated. The formulation is based on a premixed, laminar 
flame with a one-step overall chemical reaction and the Arrhenius 
law of decomposition for the gaseous phase with no condensed 
phase reaction. Numerical calculations are carried out using the 
Galerkin finite elements, with perturbations expanded to the zeroth, 
first, and second orders. The numerical results indicate that amplifi- 
cation of oscillatory motions does indeed prevail in high frequency 
regions. For the second order system, the trend is similar to the 
first order system for low frequencies, but instabilities may appear 
at frequencies lower than those of the first order system. The most 
significant effect of the second order system is that the admittance 
is extremely oscillatory between moderately high frequency ranges. 


26513 (N—88-15036) Carbon dioxide chaperon efficiency 
for the reaction H + O2 + M yields HO. + M from igni- 
tion delay times behind reflected shock waves. Brabbs, T.A.; 
Robertson, T.F. (National Aeronautics and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). 
May 1987. 15p. (NASA-TM—100125; E—3489; NAS— 
1.15:100125; CONF- 870541—). NTIS, PC A03/MF AOl. 

From Combustion fundamentals and applications: spring 
technical meeting of the Central States Section of the Combustion 
Institute; Argonne, IL, USA (11 May 1987). 

Ignition delay times for stoichiometric hydrogen-oxygen in 
argon with and without carbon dioxide were measured behind re- 
flected shock waves. A 20-reaction kinetic mechanism models the 
measured hydrogen-oxygen delay times over the temperature range 
950 to 1300 K. The chaperon efficiency for carbon dioxide deter- 
mined for the hydrogen-oxygen carbon dioxide mixture was 7.0. 
This value is in agreement with literature values but much less than 
a recent value obtained from flow tube experiments. Delay times 
measured behind a reflected shock wave were about 20% longer 
than those measured behind incident shock waves. The kinetic 
mechanism successfully modeled the high-pressure data of Skinner 
and the hydrogen-air data of Stack. It is suggested that the lowest 
temperature points for the hydrogen-air data of Slack are unreliable 
and that the 0.27-atm data may illustrate a case where vibrational 
relaxation of nitrogen is important. The reaction pathway HO: 
yields H2O2 yields OH yields H was required to model the high- 
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pressure data of Skinner. The successful modeling of the stoichio- 
metric hydrogen-air data demonstrates the appropriateness of deriv- 
ing kinetic models from data for gas mixtures highly diluted with 
argon. The technique of reducing a detailed kinetic mechanism to 
only the important reactions for a limited range of experimental 
data may render the mechanism useless for other test conditions. 


26514 (N—88-15846) Analytical —_ of the rym na 
air reaction mechanism with application to scramjet combus- 

tion. Jachimowski, C.J. (National Aeronautics and Space 
Administration, Hampton, VA (USA). Langley Research 
Center). Feb 1988. 18p. (NASA-TP—2791; L—16372; 
NAS—1.60:2791). NTIS, PC A03/MF A011. 

A chemical kinetic mechanism for the combustion of hydro- 
gen has been assembled and optimized by comparing the observed 
behavior as determined in shock tube and flame studies with that 
predicted by the mechanism. The reactions contained in the mecha- 
nism reflect the current state of knowledge of the chemistry of the 
hydrogen/air system, and the assigned rate coefficients are consist- 
ent with accepted values. It was determined that the mechanism is 
capable of satisfactorily reproducing the experimental results for a 
range of conditions relevant to scramjet combustion. Calculations 
made with the reaction mechanism for representative scramjet com- 
bustor conditions at Mach 8, 16, and 25 showed that chemical ki- 
netic effects can be important and that combustor models which 
use nonequilibrium chemistry should be used in preference to 
models that assume equilibrium chemistry. For the conditions ex- 
amined the results also showed the importance of including the 
HO, chemistry in the mechanism. For Mach numbers less than 16, 
the studies suggest that an ignition source will most likely be re- 
quired to overcome slow ignition chemistry. At Mach 25, the initial 
temperature and pressure was high enough that ignition was rapid 
and the presence of an ignition source did not significantly affect 
reaction rates. 


26515 (N—88-15884) Correlation between flammability 
and heat of combustion of polymers. Dobkowski, Z. (Nation- 
al Aeronautics and Space Administration, Washington, DC 
(USA)). Dec 1987. Translation from Wspolzalenznosc Pal- 
nosci 1 Ceipla Spalania Polimerow, Polimery Weilkoczas- 
teczkowe (Poland), v. 22, no. 10, 1977 p 351-355. (NASA- 
pls NAS—1.77:20116). 12p. NTIS, PC A03/MF 

A survey is made and a method given for calculating the 
flammability of polymers from the heat of combustion. 
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ER ALSO TO CITATION(S) 27037, 27038, 27039, 27040, 27041, 27042, 
7043, 27044, 27045, 27046, 27047, 27048, 27049, 27050, 27051, 27052, 27053, 
27054, 27055, 27056, 27057, 27058 


26516 (N—88-15601) Research reports: 1987 NASA/ 
ASEE Summer Faculty Fellowship Program. Karr, G.R.; 
Cothran, E.K.; Freeman, L.M. (National Aeronautics and 
Space Administration, Huntsville, AL (USA). George C. 
Marshall Space Flight Center). Nov 1987. 810p. (NASA- 
CR_179219: N NAS—1.26:179219; CONF-8706288—). NTIS, 
PC A99/MF E03. 

From NASA/ASEE summer faculty fellowship program; 
Huntsville, AL, USA (1 Jun 1987). 

For the 23rd consecutive year, a NASA/ASEE Summer 
Faculty Fellowship Program was conducted at the Marshall Space 
Flight Center (MSFC). The program was conducted by the Uni- 
versity of Alabama in Huntsville and MSFC during the period 1 
June to 7 August 1987. Operated under the auspices of the Ameri- 
can Society for Engineering Education, the MSFC program, as 
well as those at other NASA Centers, was sponsored by the Office 
of University Affairs, NASA Headquarters, Washington, D.C. The 
basic objectives of the program are: (1) to further the professional 
knowledge of qualified engineering and science faculty members; 
(2) to stimulate an exchange of ideas between participants and 
NASA; (3) to enrich and refresh the research and teaching activi- 
ties of the participant's institutions; and (4) to contribute to the re- 
search objectives of the NASA Centers. This document is a compi- 
lation of Fellow's reports on their research during the Summer of 
1987. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 25799, 25870, 26035, 26052, 26295, 26296, 
26546, 27250 


26517 (CEA-DAS—439) Fire protection in laboratories 
and factories. Guide for nuclear operator. Savornin, J.; He- 
brard, L.; Michard, J.; Muller, G.; Vasseur, C. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
t. d’Analyse de Surete). Dec 1987. 35p. (In French). 
S (US Sales Only), PC A03/MF A01. Order Number 
TI88753055/JAW. 

Putting in place a nuclear industry is possible only if is taken 
into account the systematic risks connecting with the manipulation 
of radioactive matters. The measures taken are essentially the put- 
ting in place of static or dynamic barriers confinement. Therefore 
in case of fire their efficiencies can be reduced. The basic safety 
rule no. I-4.a serie U defines the objectives but do not give all the 
means to arrive. The present guide has for objective to propose the 
means which allow to satisfy these objectives. It permits to define 
the importance of precautions to take in terms of possible conse- 
quences. This document is not a rule. It has for objective to give 
advices. 


26518 (EGG-M—04787) A high performance inverter-fed 
drive system of an interior permanent magnet synchronous 
machine. Bose, B.K. (General Electric Co., Schenectady, 
NY (USA). Corporate Research and Development Center). 
1987. Contract AC07-761D01570. 39p. (CONF-871065—2). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE88006753/JAW. 

From 22. IEEE/IAS annual meeting; Atlanta, GA, USA (19 
Oct 1987). 

A high performance fully operational four-quadrant control 
scheme of an interior permanent magnet synchronous machine is 
described. The machine operates smoothly with full performance in 
constant-torque region as well as in flux-weakening constant-power 
region in both the directions of motion. The transition between 
constant-torque region and constant-power region is very smooth at 
all conditions of operation. The control in constant-torque region is 
based on vector or field-oriented technique with the direct-axis 
aligned to the total stator flux, whereas the constant-power region 
control is implemented by orientation of torque angle of the im- 
pressed square-wave voltage through the feedforward vector rota- 
tor. The control system is implemented digitally using distributed 
microcomputer system and all the essential feedback signals, such 
as torque, flux, etc., are estimated with precision. The control has 
been described with an outer torque control loop primarily for trac- 
tion type applications, but speed and position control loops can be 
easily added to extend its application to other industrial drives. A 
70 hp drive system using a Neodymium-Iron-Boron PM machine 
and transistor PWM inverter has been designed and extensively 
tested in laboratory on a dynamometer, and performances are found 
to be excellent. 


26519 (EGG-M—17587) Operation of a scanning electron 
microscope in a hot cell. Pregger, B.A.; Maughan, R.Y. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1987. Contract 
AC07-761D01570. 5p. (CONF-871101—82). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE88006775/JAW. 
From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Los Angeles, CA, USA (15 Nov 
1987). 
= A scanning electron microscope (SEM) has been installed in 
a hot cell at the Idaho National Engineering Laboratory (INEL). 
Because the SEM is housed in this hot cell, examination of radioac- 
tive specimens is limited only by the SEM’s capabilities, not by 
handling problems that would otherwise affect such examinations. 
In addition, radioactive contamination of the SEM cell has been 
minimized, allowing personnel to more easily perform periodic 
maintenance needed for routine operation. This uncontaminated en- 
vironment is achieved because the SEM hot cell is adjacent to an- 
other hot cell, which is used to receive, store, and carbon coat 
specimens; specimens are transferred from the storage cell into the 
SEM cell only when they are ready to be examined. The SEM is 
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operated remotely from an adjoining control room. This remote op- 
eration has been successful, and samples are being examined on a 
routine basis. The SEM has yielded excellent images and elemental 
analyses of reactor fuel specimens. 2 refs., 5 figs. 


26520 (EGG-M—33887) Enhanced personnel qualifica- 
tion requirements for ASME [American Society for Mechani- 
cal Engineers] Code Section 11 examinations. Cook, J.F. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Oct 1987. Con- 
tract AC07-761D01570. 5p. (CONF-871053—1; CONF- 
8708227—1). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE88006748/JAW. 

From American Society for Nondestructive Testing fall con- 
ference; Atlanta, GA, USA (5 Oct 1987). 

One of the most important parts of a nondestructive exami- 
nation (NDE) system, which consists of the equipment, procedure, 
and personnel for performing examinations, is the personnel who 
operate the equipment and analyze the examination results. Recent 
activity in Section 11 of the American Society for Mechanical En- 
gineers (ASME) Boiler and Pressure Vessel Code Committee to de- 
velop rules for personnel qualification for ultrasonic examinations is 
reviewed, and the proposed rules are compared with present day 
NDE personnel qualification practices. 


26521 (EUR—11112) Community's research and develop- 
ment programme on decommissioning of nuclear installations. 
Second annual progress report (year 1986). (Commission of 
the European Communities, Luxembourg). 1987. 257p. 
NTIS (US Sales Only), PC A12/MF A0Ol. Order Number 
T188753067/JAW. 

This is the second annual progress report of the European 
Community's programme (1984-88) of research on the decommis- 
sioning of nuclear installations. It shows the status of the pro- 
gramme on 31 December 1986. This second progress report de- 
scribes the objectives, scope and work programme of the 58 re- 
search contracts concluded, as well as the progress of work 
achieved and the results obtained in 1986. 


26522 (IEN-DITRA—05/87) Thermal insulation of the 
CTS-1 pipeline using rock wool. Cesar, S.B.G. (Instituto de 
Engenharia Nuclear, Rio de Janeiro (Brazil)). 1987. 16p. (in 
Portuguese). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88701444/JAW. 

The utilization of computer code BL-ITTT to calculate the 
thermal insulation thickness for horizontal pipelines, vertical pipe- 
lines and tanks are presented. The insulating Material used is rock 
wool, considered the best material for sodium loop insulation. 


(E.G.). 


26523 (K/ETAC—S51) Performance test results: AXIAL- 
GAP, permanent magnet compressor motor. Hawsey, R.A.; 
Leonard, C.E.; White, C.P.; Sohns, C.W.; Bailey, J.M. (Oak 
Ridge Gaseous Diffusion Plant, ™ (USA); Oak Ridge Na- 
tional Lab., TN (USA); Tennessee Univ., Knoxville (USA). 
Dept. of Electrical Engineering). Feb 1988. Contract AC05- 
840T21400. 45p. NTIS, PC A03/MF AOl; 1; GPO Dep. 
Order Number DE88006857/JAW. 

A 30-hp, 15,000-rpm, axial-gap, permanent magnet motor 
and adjustable-speed drive were designed, constructed, and tested. 
The direct-drive motor had 72 slots and used a full-pitch winding. 
The rotor consisted of eight, 2.8-in.-diam NdFeB magnets which 
provided for high air gap flux densities over a large range of air 
gaps. The drive system was simplified to eliminate phase-lock-loop 
control and used three Hall probes to permit output switching of 
the bridge inverter. Dynamometer measurements confirmed the 
equivalent circuit developed using a cylindrical rotor model when 
saliency effects may be neglected. 


26524 (M—MTR-81/27) Design and fabrication of an 
airborne remote sensing system for gas pipeline leak detec- 
tion. Phase 1: conceptual design report. (Moniteq Ltd., Con- 
cord, Ontario (Canada)). Aug 1981. 84p. (MICROLOG— 
83-4110). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
$0.34 CAN per page, $3.40 minimum; MF $10 CAN. 
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Several instrumental techniques have been used to make pas- 
sive remote measurements of trace gases in the atmosphere. The gas 
filter correlation technique (GCF) has strong advantages; the sensor 
complexity is low, sensitivity and accuracy are high, and interfer- 
ence by other gases is minimized. The GFC techniques are based 
on the concept that a sample of gas can provide an efficient and 
selective filter for measuring radiation absorbed or emitted from a 
specific target gas. They have high sensitivity because of large light 
gathering capability since all wavelengths are sampled simulta- 
neously. In the GFC technique the gas cell forms a matched filter 
so that the radiation due to a specific gas is monitored, and the ra- 
diation due to the presence of other gases is rejected; thus, a high 
degree of specificity is obtained. In the proposed system thermal ra- 
diation from the ground is the background source against which the 
pipeline leak gas is detected. Difficulties are due to such factors as 
the competing thermal absorption and emission from the leak gas, 
the normal background gas present in the atmosphere, and solar re- 
flected radiation competing with thermal emission. An evaluation 
of these problem areas is included. The basis of operation of the 
GFC sensor is the differential transmission, through separate refer- 
ence and measurement gas cells, of radiation entering the sensor. 


26525 (M—MTR-82/46) Design and fabrication of an 
airborne remote sensing system for gas pipeline leak detec- 
tion. Phase 2: design, construction, and laboratory testing. 
(Moniteq Ltd., Concord, Ontario (Canada)). Oct 1982. 72p. 
(MICROLOG—83-2282). CANMET/TID, Energy, Mines 
and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

A remote sensing instrument called GASPILS (Gas Pipeline 
Leak Detection) was constructed to detect gas leaks from under- 
ground pipelines. Laboratory tests indicate that the sensitivity per- 
formance required for successful field operation has been achieved. 
This document describes the GASPILS sensor. It is a self-contained 
passive electro-optical instrument for airborne use, which detects 
the gas emanating from an underground pipeline leak. It therefore 
provides a direct and immediate indication of the presence of a leak 
when operated on routine pipeline patrol flights. This document 
provides details of the instrument design, performance evaluation, 
the detection principle, and theoretical performance. 


26526 (N—88-15924) Cryogenic fluid management tech- 
nology workshop. Volume 1: presentation material and discus- 
sion. Aydelott, J.C.; Devol, W. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Sep 1987. 386p. (NASA-CP—10001; E— 
3732; NAS—1.55:10001; CONF-8704284—). NTIS, PC 
A17/MF AO1. 

From Cryogenic fluid management technology workshop; 
Cleveland, OH, USA (28 Apr 1987). 

The major objective of the workshop was to identify future 
NASA needs for technology that will allow the management of 
subcritical cryogenic fluids in the low gravity space environment. 
Workshop participants were asked to identify those technologies 
which will require in-space experimentation and are thus candidates 
for inclusion in the flight experiment being defined at the Lewis 
Research Center. 


26527 (N—88-15924, pp gy) iii program over- 
view. Castles, S.H. Sep 1987. NTIS, PC A17/MF AOl1. 
(NASA-CP— 10001; Ean NAS—1. 55:10001; CONF- 
8704284—). 

From Cryogenic fluid management technology workshop; 
Cleveland, OH, USA (28 Apr 1987). 

An overview of the cryogenics program of the Goddard 
Space Flight Center is given in viewgraph form. Goddard's role 
and the flight programs requiring cryogenics are outlined. Dia- 
grams are given of the Cosmic Background Explorer, the Broad 
Band X-Ray Telescope, the Hubble Space Telescope, an adiabatic 
demagnetization refrigerator, a liquid cryogenic cooler for the 
Shuttle Glow Experiment, a liquid helium dewar, and the x-ray 
spectrometer on the Advanced X-Ray Astrophysics Facility. 
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26528 (N—88-15924, pp vp) Ames Research Center cry 
ogenics program. Kittel, P. 1987. NTIS, PC A17/MF 
AO01. (NASA-CP—10001; —3732; NAS—1. 55:10001; 
CONF-8704284—). 

From Cryogenic fluid management technology workshop; 
Cleveland, OH, USA (28 Apr 1987). 

Viewgraphs describe the Ames Research Center's cryogen- 
ics program. Diagrams are given of a fluid management system, a 
centrifugal pump, a flow meter, a liquid helium test facility, an 
extra-vehicular activity coupler concept, a dewar support with pas- 
sive orbital disconnect, a pulse tube refrigerator, a dilution refriger- 
ator, and an adiabatic demagnetization cooler. 


26529 (N—88-15924, pp vp) LeRC cryogenic fluid man- 

agement program overview. Symons, E.P. 1987. NTIS, 
PC A17/MF A001. (NASA-CP—10001; E—3732; NAS— 
1.55:10001; CONF-8704284—).. 

From Cryogenic fluid management technology workshop; 
Cleveland, OH, USA (28 Apr 1987). 

An overview is given of the Lewis Research Center's cryo- 
genic fluid management program in the form of viewgraphs. Objec- 
tives, approach, program elements, cost analysis, modeling, and 
flight experiment development are outlined. 


26530 (N—88-15924, pp vp) Space environmental consid- 
erations for a long-term cry storage vessel. Nakanishi, 
S. Sep 1987. NTIS, PC A1l7/MF A01. (NASA-CP—10001; 
E—3732; NAS—1.55:10001; CONF-8704284—). 

From Cryogenic fluid management technology workshop; 
Cleveland, OH, USA (28 Apr 1987). 

Information is given on the kind of protection that is needed 
against impact and perforation of a long-term cryogenic storage 
vessel in space by meteoroids and space debris. The long-term ef- 
fects of the space environment on thermal control surfaces and 
coatings, and the question of whether the insulation and thermal 
control surfaces should be encased in a vacuum jacket shell are dis- 
cussed. 


26531 (N—88-15924, pp vp) Space Infrared Telescope 
design and thermal 


Facility (SIRTF) analysis. Lee, J.H. Sep 
1987. NTIS, PC A1l7/MF A0Ol. (NASA-CP—10001; E— 
3732; NAS—1.55:10001; CONF-8704284—). 

From Cryogenic fluid management technology workshop; 
Cleveland, OH, USA (28 Apr 1987). 

The design and performance characteristics of an observato- 
ry are compared with those of a storage dewar. The critical design 
technologies required to increase cryogen dewar lifetime are dis- 
cussed. In particular, outer shell temperature, vapor cooled shields, 
multilayer insulation performance, and tank support systems are 
analyzed to assess their impact on cryogen lifetime for both the ob- 
servatory and the storage dewar. The cryogen lifetime and cryogen 
mass loss rate of the Space Infrared Telescope Facility (SIRTF) are 
compared with that of the Infrared Astronomy Satellite and the 
Cosmic Background Explorer Satellite. A 0.1 percent mass loss per 
day of superfluid helium dewar can be designed using current state- 
of-the-art dewar technology. Space-based liquid hydrogen and 
liquid oxygen tanks can be designed for a 5-year lifetime. 


26532 (N—88-15924, pp vp) Vapor condensation on a 
turbulent liquid interface. Helmick, M.R.; Khoo, B.C.; 
Sonin, A.A. Sep 1987. NTIS, PC A1l7/MF A0Ol. (NASA- 
CP—10001; E—3732; NAS—1.55:10001; CONF-8704284—). 

From Cryogenic fluid management technology workshop; 
Cleveland, OH, USA (28 Apr 1987). 

An experimental investigation which seeks the fundamental 
relationship between the interfacial condensation rate and the pa- 
rameters which control it when the liquid side is turbulent is dis- 
cussed. The scaling laws for free-surface condensation are discussed 
for this case. It is argued that the condensation of cryogenic liquids 
can, in principle, be simulated in experiments using steam and 
water. Data are presented for the condensation rate in terms of the 
dimensionless scaling which involve the fluid properties 
and the liquid-side turbulence velocity and length scales. 
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26533 (N—88-15924, pp vp) Goddard Space Flight 
Center cooler program. Castles, SH Se Sep 1987. 
NTIS, PC Al7/MF A0l. (NASA-CP—10001; E—3732; 
NAS—1. 55:10001; CONF -8704284—). 

From Cryogenic fluid management technology workshop; 
Clovsionts OH, USA (28 Apr 1987). 

The Philips Stirling Cooler Program will ensure that a 
cooler is available to meet NASA’s needs in the 40 to 120K tem- 
perature range in the 1990’s. The Creare turbomachinery based 
cooler may provide an improved cooler for the 40 to 120K range. 
The design of advanced multistage coolers for use down to 2K will 
begin in 1988. Requirements, the history of the Stirling cooler, fea- 
tures of the photoflight cooler, advantages of the Philips cooler, 
mechanical reliability, and potential advantages of the Creare re- 
verse Brayton cycle cooler are presented in viewgraph form. 


_ (OH/R—87/28/K) 100 kV dc ramp test system 

for turbo-generators. Di Paul, J.A. (Ontario Hydro Research 
Div., Toronto (Canada)). 24 Apr 1987. 6p. (MICROLOG— 
87-06247). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

A high voltage dc supply which provides a uniformly in- 
creasing dc voltage at a selectable rate of voltage rise has been con- 
structed. This new dc Ramp supply is capable of achieving 150 kV, 
more than sufficient for testing of the largest generator windings in 
the Ontario Hydro system. The dc ramp test is one of several tests 
used to evaluate the integrity of generator stator insulation during 
commissioning and maintenance. 


26535 (OH/R—870403) Recent developments in high 
temperature superconducting material research. Chu, F.Y. 
(Ontario Hydro Research Div., Toronto (Canada)). 3 Apr 
1987. 10p. (MICROLOG—87-06232). Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The availability of high temperature (above liquid nitrogen 
temperature) superconducting materials can have an enormous 
impact on the power system. This report summarizes recent break- 
throughs in high temperature superconducting materials research. 
Published papers in respected scientific journals relating to the fab- 
rication, characterization and properties of several superconducting 
materials have been reviewed. The evidence shows unambiguously 
that macroscopic quantities of certain types of oxides can be made 
to superconduct at 77/sup 0/K or above with an electrical resistivi- 
ty of less than 3 x 10/sup -8/0-CM, a factor of 100 lower than the 
resistivity of aluminum at room temperature. 


26536 (SAND—87-2123C) Structural consequences of 
railgun augmentation. Wellman, G.W.; Schuler, K.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. 7p. (CONF-880478—4). NTIS, 
PC A0O2/MF AOl; 1; GPO Dep. Order Number 
DE88007036/JAW. 

From 4. symposium on electromagnetic launch technology; 
Austin, TX, USA (12 Apr 1988). 

An augmented railgun can provide the same driving force 
on a projectile at a lower plasma arc current and thus less potential 
erosion and barrel damage as an unaugmented railgun. However, 
there are structural consequences to railgun augmentation which 
must be overcome before the advantages of lower plasma arc cur- 
rents can be realized. To investigate these consequences, a bolted 
V-block supporting structure is considered with two cores; unaug- 
mented (a single pair of conducting rails), and augmented (conduct- 
ing rails augmented by a second tandem set of conductors). The 
mechanical load on the cores consist of the static bolt preload, the 
plasma pressure behind the projectile, and the magnetic pressure in- 
duced by currents flowing in the rails or augmenting conductors. 
Assuming no current diffusion into the conductors, the magnetic 
pressure distribution on the conductors is determined by solving the 
two-dimensional magnetostatic field equations using an analogy 
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with heat transfer. These loads are then used in a dynamic finite 
element structural model. The maximum rail current is found at 
which the unaugmented railgun can be repetitively fired without 
detrimental gaps forming at the bore. For the augmented railgun, at 
the same projectile acceleration, large permanent deformations can 
occur. Thus successful implementation of rail gun augmentation 
will require improvement of the supporting structure. 


26537 (SAND—87-2299C) Railgun rail gouging by hyper- 
velocity sliding contact. Barker, L.M.; Trucano, T.G.; Su- 
soeff, A.R. (Sandia National Labs., Albuquerque, NM 
(USA); Lawrence Livermore National Lab., CA (USA)). 
1988. Contract AC04-76DP00789. 10p. (CONF-880478—2). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE88006866/JAW. 

From 4. symposium on electromagnetic launch technology; 
Austin, TX, USA (12 Apr 1988). 

A description is given of a recently resolved mechanism of 
gouging which occurs during hypervelocity. sliding contact be- 
tween two materials. A parameter study based on computer model- 
ling of the gouging mechanism is presented in which gouging ve- 
locity thresholds are determined for several combinations of sliding 
materials. Materials which can gouge each other are found to do so 
only within a certain range of velocities. Related calculations of 
gaseous material ahead of railgun projectiles are also presented. 
Gun bore gouging experience with the Lawrence Livermore Na- 
tional Laboratory railgun project is reviewed. 


26538 (SAND—87-2315C) Continuous measurements of 
in-bore projectile velocity. Asay, J.R.; Konrad, C.H.; Hall, 
C.A.; Shahinpoor, M.; Hickman, R. (Sandia Corp., Albu- 
querque, NM (USA); New Mexico Univ., Albuquerque 
(USA). Dept. of Mechanical Engineering; Ktech Corp., Al- 
buquerque, NM (USA)). 1988. Contract AC04-76DP00789. 
Sp. (CONF-880478—3). NTIS, PC A02/MF A011; 1; GPO 
Dep. Order Number DE88006841/JAW. 

From 4. symposium on electromagnetic launch technology; 
Austin, TX, USA (12 Apr 1988). 

The application of velocity interferometry to the continuous 
measurement of in-bore projectile velocity in a small-bore three- 
stage railgun is described. These measurements are useful for deter- 
mining projectile acceleration and for evaluating gun performance. 
The launcher employed in these studies consists of a two-stage light 
gas gun used to inject projectiles into a railgun for additional accel- 
eration. Results obtained for projectile velocities to 7.4 km/s with 
the two-stage injector are reported and potential improvements for 
railgun applications are discussed. 12 refs., 7 figs. 


26539 (SAND—87-2316C) Analytic solutions to a 
equations of plasma armature railguns. Shahinpoor, M.; 
Hawke, R.S. (New Mexico Univ., Ameanten 1 (USA). 
Dept. of Mechanical Engineering; Lawrence Livermore Na- 
tional Lab., CA (USA)). 1988. Contract AC04-76DP00789. 
16p. (CONF-880478—1). NTIS, PC A03/MF A011; 1; GPO 
Dep. Order Number DE88006842/JAW. 

From 4. symposium on electromagnetic launch technology; 
Austin, TX, USA (12 Apr 1988). 

General governing nonlinear differential equations pertaining 
to the dynamic behavior of a plasma armature electromagnetic rail- 
gun are first derived. Three different cases are then considered and 
the corresponding governing equations are then solved exactly by 
means of a set of nonlinear transformations. These cases correspond 
to (1) no-ablation, (2) continuous-ablation, and (3) partial-ablation 
for which an ablation threshold velocity v/sub t/ plays a funda- 
mental role. Corresponding to each case, a nonlinear transformation 
is employed to reduce the nonlinear differential equations to their 
equivalent linear ones and subsequently allow solution of the perti- 
nent linear differential equations, which are second order, by means 
of the transition matrix technique. It is concluded that in order to 
achieve very high projectile velocities the projectile should be in- 
jected into the railgun at velocities higher than the ablation thresh- 
old velocity. Thus, the ablation may be completely alleviated and 
the ensuing turbulent drag may be significantly diminished. It is 
shown that under these conditions one may typically accelerate 
projectiles up to 30 km/s or more while without hypervelocity in- 
jection, for the same railgun and typical operating conditions, one 
might severely limit the maximum projectile velocity. 










ERA-13/11 / 3582 





26540 (SAND—88-0376C) Ultrasonic Time-of-Flight Dif- 
fraction (TOFD) measurements of crack depths in an accel- 
eration reservoir of a high velocity research gun. Gieske, J.H. 
(Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. 17p. (CONF-880160—4). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE88006644/JAW. 

From 30. meeting of the Weapons Agencies Nondestructive 
Testing Organization (WANTO); Largo, FL, USA (12 Jan 1988). 

The acceleration reservoir (AR) of a two-stage light gas gun 
at Sandia’s STAR - Shockwave Thermodynamic Applied Research 
- facility allows for the formation of shock fronts to propagate and 
accelerate projectiles with impact velocities up to 25,000 ft/second. 
The shock loading techniques are used by the Thermomechanical 
and Physical Division 1534 to study the properties of materials 
under extreme stress, stress rate, and temperature conditions. Be- 
cause of the impact of a lead slurry-impregnated polyethylene 
piston at the tapered section of the AR, fatigue cracks develop and 
propagate in the bore area after each shot of the gun. Presently, the 
AR is taken out of service when the outer diameter of the AR in- 
creases by a given amount. In order to learn more about the actual 
damage present in a retired AR, the present study was undertaken. 
The reservoir investigated in this study was taken out of service 
after 103 shots. The ultrasonic pulse echo and Time-Of-Flight Dif- 
fraction (TOFD) techniques were employed in order to quantify 
the distribution of cracks along with their lengths and depths. The 
ultrasonic data will be used by division 1534 to investigate the 
nature of the fracturing process and perhaps model with a comput- 
er the dynamics of a crack subjected to pulse and shock loading. 
Hopefully, this information may then be used in the future to deter- 
mine the proper retirement time of the reservoir. 


26541 Noncontact methods used for characterization of 
high-T/sub c/ superconductors. Doss, J.D.; Cooke, D.W.; 
McCabe, C.W.; Maez, M.A. (Los Alamos National Labora- 
tory, MP-DO, MS H844, Los Alamos, New Mexico 87545). 
Review of Scientifi ic Instruments; 59: No. 4, 659-661(Apr 
1988). Contract W-7405-ENG-36. 

Noncontact eddy-current techniques for characterizing su- 
perconductors between 5 MHz and 1 GHz are described. Both a 
transmission and a frequency-modulation technique rely on modifi- 
cation of the mutual inductance between a pair of coupled induc- 
tors. The sample is placed between the inductive sensors; the mag- 
nitude of eddy currents induced in the sample, a function of con- 
ductivity, modifies the mutual inductance. The frequency-modula- 
tion method (where the sensors are the inductive section of a series- 
resonant LC circuit in an oscillator) is particularly useful for deter- 
mining the critical temperature (T/sub c/) and transition width for 
superconducting samples. 


26542 Thermal protection apparatus. Bennett, G.A.; 
Moore, T.K. (to Dept. of Energy, Washington, DC). US 
Patent 4,722,026. 26 Jan 1988. Filed date 20 Aug 1986. vp. 
Patent and Trademark Office, Box 9, Washington, DC 
20232. 

An apparatus for thermally protecting heat sensitive compo- 
nents of tools is described comprising: a. a Dewar holding the heat 
sensitive components, b. an evacuated chamber disposed in the top 
end for providing a thermal seal to the top end of the Dewar, c. a 
top connector having first and second components, the first compo- 
nent sealably engaging the top wall aperture, the second compo- 
nent sealably engaging the bottom wall aperture, the second com- 
ponent being operatively connected to the first component and to 
the heat sensitive components; and d. means removably connecting 
the chamber to the Dewar. 
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26543 (OH/CR—85/206/K) Electrical anharmonicity 
and coherent multiphoton excitation in a laser and dc field. 
Thomas, G.F. (Ontario Hydro, Toronto (Canada). Chemical 
Research Dept.). 8 Jan 1987. 29p. (MICROLOG—87- 
04170). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; MF CANMET/TID, Energy, Mines and Re- 
sources 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

It has recently been shown that the electrical anharmonicity 
of a molecule in a static electric field is responsible for the efficien- 
cy of the coherent multiphoton excitation of a vibrational model 
through the participation of virtual intermediate states to a final 
doorway state that may lie in the quasi-continuum of rovibrational 
states. The theory is used to rationalize the observed enhancement 
in the infrared multiphoton dissociation yield of fluoroform-d in the 
presence of a dc field and it suggests that, at off-resonance frequen- 
cies, the field effect should vanish if the polarization vector of the 
linearly polarized laser beam is orthogonal to the field. On reso- 
nance the enhancement effect remains, independently of the relative 
orientation of the polarization vectors of = dc and ac fields. 16 
refs., 3 figs. 


26544 (OH/RD—87/159/K) Trip report 

on lasers and electro-optics 1987 ‘pee | Maryland, Arpil 
27-May 1, 1987. Morrison, ELD. (Ontario Hydro Research 
Div., Toronto (Canada)). 3 Jul 1987. 9p. (MICROLOG— 
88-00128). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; MF CANMET. /TID, Ener , Mines and Re- 
sources Canada, 555 Booth St., Ottawa, t., Canada K1A 
0G1; $10 CAN. 

This paper is a general summary of the 1987 joint meeting of 
the conference on Lasers and Electro-optics and the International 
Quantum Electronics Conference in Baltimore. The program of 
papers was highlighted by several developments, some of which are 
briefly described in this report. Only one paper directly discussing 
isotope separation was presented, and that from a collaboration of 
Ontario Hyrdo Research Division and the National Research Coun- 
cil of Canada on separating zirconium isotopes. Other papers at the 
conferences are discussed in this report under the major headings of 
optical materials, laser processing, diode lasers, fiber-optic sensors, 
and fundamental physics. 6 refs. 


26545 (UCRL—21009-Pt.3) Reactions of N2(A*>/sub u/ 
)* candidates for short wavelength lasers: Report period, June 
1, 1986-May 31, 1987. Setser, D.W. (Kansas State Univ., 
Manhattan (USA). Dept. of Chemistry). 7 Dec 1987. Con- 
tract W-7405-ENG-48. 70p. NTIS, PC A04/MF AOl; 1; 
GPO Dep. Order Number DE88007018/JAW. 

Experiments are proposed to provide data about kinetic sys- 
tems which have relevance for development of short wavelength 
lasers based on excitation-transfer reactions of N2(A) or other meta- 
stable energy carriers. Pulsed laser excitation techniques will be 
used to study important aspects of the electronic quenching and vi- 
brational relaxation kinetics of the SO(A*2/sub 0,1,2/) molecule. 
Pulsed laser excitation techniques will be developed to study the 
spectroscopy and relaxation kinetics of the PF(A*2/sub 0,1,2/) 
molecule. Experiments will be done to develop sources of the 
PF(X) molecule for kinetic studies. Such experiments also may in- 
volve the first two singlet states. of PF. 


26546 (UCRL—97714) Observation of parametric gain 
Raman 


suppression in stimulated rotational scattering over 
long air paths. Henesian, M.A.; Pennington, D.M. (Law- 
rence Livermore National Lab., CA (USA)). 20 Nov 1987. 
Contract W-7405-ENG-48. 10p. (CONF-880402—9). NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE88006806/JAW. 

From CLEO ‘88: OSA/IEEE conference on lasers and elec- 
tro-optics; Anaheim, CA, USA (25 Apr 1988). 

Four-wave parametric gain suppression of stimulated rota- 
tional Raman scattering in a long air path with a large Fresnel 
number beam under conditions of large Stokes conversion has been 
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observed. Analysis of far field data and comparison with code cal- 
culations is presented. 


26547 Dark-line observations in failed quantum well 
lasers. Waters, R.G.; Bertaska, R.K. (Opto-Electronics 
Center, McDonnell Douglas Astronautics Co., 350 Execu- 
tive Boulevard, Elmsford, New York 10523). Applied Physics 
Letters; 52: No. 16, 1347-1348(18 Apr 1988). 

The electron-beam-induced current technique has been used 
to disclose dark-line patterns in degraded Al/sub x/Ga/sub 1-//sub 
x/As quantum well lasers. At least four distinct types of pattern 
exist, each being characteristic of a particular device structure. 


26548 Linewidth es due to longitudinal spatial 
hole burning in a long distributed feedback laser. Wu, M.; 
Lo, Y.; Wang, S. (Department of Electrical Engineering 
and Compiaee Science, Electronics Research Laboratory 
and Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Applied Physics Letters; 52: 
No. 14, 1119-1121(4 Apr 1988). 

The spectral linewidth of a long distributed feedback (DFB) 
laser above threshold at high output power is investigated theoreti- 
cally. Longitudinal spatial hole burning (LSHB) is shown to have 
important effects on the lasing characteristics and the broadening of 
linewidth. A four-wave coupled mode equation is developed to de- 
scribe the LSHB phenomenon. The threshold gain and the carrier 
distribution are solved self-consistently above threshold at various 
output powers. The simulation results show that the power- 
linewidth product can increase by a factor greater than 2 due to 
LSHB for long DFB lasers. This theory has important implications 
on the limits of linewidth reduction by increasing the length of 
DFB lasers and on possible future device design for coherent opti- 
cal system. 


4204 Heat Transfer And Fluid Flow 
REFER ALSO TO CITATION(S) 27229, 27281 


26549 (CONF-8706187—1) Mixing: Stretching, breakup, 
and chaos. Ottino, J.M. (Massachusetts Univ., Amherst 
(USA). Dept. of Chemical Engineering). 1987. Contract 
FG02-85ER 13333. 9p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE88006699/JAW. 

From 1. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (17 Jun 1987). 

In spite of its universality and practical implications, the un- 
derstanding of fluid mixing remains largely empirical and little the- 
oretical foundation exists at the present time. In this paper some 
recent work in this area is briefly summarized. Two closely related 
matters are discussed: (1) theoretical and experimental investiga- 
tions of the conditions that determine the onset of chaos in determi- 
nistic two dimensional flows, and (2) studies of the dynamics of 
stretching and breakup of small droplets in such flows. Thus, (1) 
focuses on a global scale whereas (2) is a local analysis focusing on 
deformation and breakup in Lagrangian (linear) time dependent 
flows. The breakup depends in a complicated way on the balance 
between elongation and vorticity at small scales; on the other hand, 
the dispersion is effective if the large scale flow is chaotic. Much 
work remains to mesh the two levels; in this paper we elaborate on 
both aspects and indicate possible lines of attack for future studies. 


26550 (FEI—1834) Numerical solution of the conjugated 
non-stationary problem of heat transfer under conditions of 
boiling begin in a tube. Kanukhina, S.V.; Ivanova, T.V.; 
Ginkin, V.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1987. 13p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A01. Order Number T188701969/JAW. 
Consideration is being given to results of numerical investi- 
gation into the conjugated non-stationary problem of heat transfer 
during two-phase flow in a tube under conditionsof boiling begin- 
ning. Investigations were conducted on the basis of the mathemati- 
cal model of homogeneous flow where two-phase medium is 
changed for pseudohomogeneous one with thermal-physical proper- 
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ties, subtituting the thermal-physical properties of each of media. 
The presented thermal-physical model of the gas-steam-liquid flow 
under bubble flow conditions enables to obtain many data on states 
of the flow and the channel, which makes possible the evaluation of 
the effect of various exchange processes, determination of relation- 
ships among main thermal processes and measured characteristics 
of steam-liquid flows, prediction of the following local and integral 
flow parameters important for applications: length distribution of 
the true volumetric steam content, averaged with respect to the 
cross-section; determination of temperature fields in the wall and in 
the flow at varous moments of time. 6 refs.; 5 figs. 


26551 (FEI—1858) Critical heat flux during saturated 
liquid boiling. To the problem of the phenomenon physics. 
Smirnov, Yu.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 

ergeticheskij Inst.). 1987. 2ip. (In Russian). NTIS (US 
Sales Only), PC A02/MF A011. Order Number T1I88701972/ 
JAW. 

Based on the dry spot model, conditions for heat transfer 
crisis occurance directly on the exothermic surface along three 
medium boundary: liquid - vapour wall under Newtonian liquid 
bubble boiling, are considered. Ratio for critical heat flux, which is 
unique both for boiling in a large volume under natural convection 
conditions and for the forced flow of boiling liquid and which does 
not comprise any empirical values is analytically produced. Expla- 
nation of the observed spread in experimental data for critical heat 
flux is given. Comparison of the resuls obtained to experimental 
data for the tubes is conducted. 21 refs.; 3 figs.; 3 tabs. 


26552 (IC—87/177) Non equilibrium expansion of a radi- 
ating gas in a channel of varying section. Bestman, A.R. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1987. 22p. NTIS (US Sales Only), PC A02/MF 
AO1. Order Number T188702063/JAW. 

The problem considers non equilibrium supersonic expansion 
of a vibrationally relaxing and thermally radiating gas in a channel 
whose section varies slowly in the axial direction. To avoid exces- 
sively large pressures, the density is taken to be low. Assuming an 
optically thin radiating gas and the differential Navier Stokes equa- 
tions of continuum together with the slip boundary conditions for a 
slightly rarefied gas, the problem is reduced to a set of coupled 
nonlinear partial differential equations. Asymptotic approximation is 
employed to tackle an otherwise intractible problem. The problem 
affords an idealized model for gasdynamic lasers where in reality 
the supersonic expansion is in a nozzle. (author). 8 refs, 2 figs. 


26553 (N—88-14926) Langley Symposium on Aerodynam- 
ics, volume 1. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Dec 
1986. 592p. (NASA-CP—2397; L—16031; NAS—1.55:2397; 
CONF-8504333—). NTIS, PC A25/MF A0Ol1. 

From Langley symposium on aerodynamics; Hampton, VA, 
USA (23 Apr 1985). 

The purpose of this work was to present current work and 
results of the Langley Aeronautics Directorate covering the areas 
of computational fluid dynamics, viscous flows, airfoil aerodynam- 
ics, propulsion integration, test techniques, and low-speed, high- 
speed, and transonic aerodynamics. The following sessions are in- 
cluded in this volume: theoretical aerodynamics, test techniques, 
fluid physics, and viscous drag reduction. 


4205 Materials Testing 
REFER ALSO TO CITATION(S) 26287, 26322, 26540, 27245 


26554 (EGG-M—02287) Measurement of the elastic-plas- 
tic surface flaw back surface topology and its relation to con- 
straint. Epstein, J.S.; Lloyd, W.R.; Reuter, W.G. (EG and 
G Idaho, Inc., Idaho Falls (USA)). 1987. Contract ACO07- 
761D01570. 9p. (CONF-8708213—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88006765/JAW. 

From SPIE international conference on photomechanics and 
speckle metrology; San Diego, CA, USA (17 Aug 1987). 

This investigation concerns the identification of physical 
conditions by which the transition from constrained elastic-plastic 
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fracture to unconstrained fully plastic fracture occurs. The geome- 
try under investigation is the surface flaw under tension in ASTM 
A-710 steel. Two physical aspects associated with surface flaw con- 
straint will be discussed; first, the out-of-plane back surface dimple 
and second, the in-plane back surface displacement. Shadow moire 
is used to map the out-of-plane displacements. Amplitude moire is 
used to map in-plane displacements. 


26555 (EGG-M—08687) An evaluation of nondestructive 
methods for ceramic heat exchanger applications. Bower, 
J.R.; Powers, T. (Babcock and Wilcox Co., Lynchburg, VA 
(USA). Lynchburg Research Center). 1987. Contract ACO07- 
761D01570. 17p. (CONF-870856—4). NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88006731/JAW. 

From Conference on nondestructive testing of high perform- 
ance ceramics; Boston, MA, USA (25 Aug 1987). 

For both seeded defects and naturally occurring defects, 
there is little correlation between test results for small defects. This 
is because X-Ray is sensitive to density variations and ultrasonics 
and scanning laser acoustic microscopy (SLAM) are sensitive to 
acoustic impedance variations. The grain boundaries and micropor- 
osity of the material produce a high scattering background for the 
acoustic methods, masking small inclusions. X-Ray is insensitive to 
grain boundary effects and the uniform microporosity averages out 
over the material thickness. If minor inclusions are to be detected, 
X-Ray must be used. Ultrasonics and SLAM are sensitive only to 
the presence of an open crack, not its width. If cracks are to be 
detected, ultrasonics or SLAM must be used. SLAM is by far the 
fastest method of scanning for OD cracks, but only ultrasonics will 
find ID cracks. Results of this first phase study give four guidelines 
to tube design. First, surface irregularities are a major limitation to 
testing. The eventual tests will be much more sensitive if surface 
finish can be improved. Second, porosity is another major limit to 
testing. Pores are not generally strength limiting in this material, 
but pores scatter ultrasound very badly and produce irregular den- 
sities on X-Ray film, in both cases obscuring more important defect 
indications. Third, the dimple shape of the closed end is essentially 
untestable. The fourth design guideline is provided by the fractog- 
raphy results. In some cases, failure was initiated in or near clusters 


of large grains. Defect sizing depends upon the detection methods. 
5 figs. 


26556 (OH/MR—87/178/K) Digital signal processing 
techniques for improved temporal resolution of ultrasonic sig- 
nals, Kramer, S.M. (Ontario Hydro, Toronto (Canada). 
Metallurgical Research Dept.). 17 Jul 1987. 14p. (MICRO- 
LOG—88-00157). Ontario Hydro Research Division, Edito- 
rial Section, 800 Kipling Ave., Toronto, Ont., Canada M8Z 
584; $10.00 CAN; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

Most of the new ultrasonic nondestructive evaluation meth- 
ods being developed are digital in nature and stand to benefit from 
digital signal processing techniques. This report describes the first 
step in a program to investigate the utility of various digital signal 
processing techniques applied to ultrasonics. Four techniques were 
analysed for their ability to improve the temporal resolution of ul- 
trasonic echoes. Increased temporal resolution allows closely 
spaced and near surface defects to be properly detected and charac- 
terized. Real and synthesized signals were processed with the best 
performance achieved with a time domain deconvolution technique 
which provided very good improvement’ in temporal resolution. 
Another technique, the magnitude of the analytic signal, provided 
no quantitative increase in time resolution, but appears. to be superi- 
or to current display methods. The techniques investigated show 
encouraging potential for more complete utilization of ultrasonic in- 
formation. 5 refs., 4 figs. 


26557 (OH/RD—87/195/K) Line-source thermal conduc- 
tivity measurements - round robin. Radhakrishna, H.S.; 
Tsang, R.H.S. (Ontario Hydro Research Div., Toronto 
(Canada)). 16 Oct 1987. 137p. (CE—01073). Ontario Hydro 
Research Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN. 

As part of the development of ASTM procedures for line- 
source method of thermal conductivity measurement of materials, 
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the Soil Sciences Section, Civil Research Department of Ontario 
Hydro participated in round-robin tests on specimens of polysty- 
rene, fiberglass, sand, and paraffin wax. The procedures used for 
sample preparation, insertion of the probe, test apparatus used and 
the difficulties encountered are summarized. The results of testing 
the different specimens are reported. The bulk of this report con- 
sists of tabular and graphic data from the computer results. 10 figs., 
2 tabs. 
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REFER ALSO TO CITATION(S) 26523, 26541, 26674 


26558 (CONF-880433—2) A PC-based receiver-decoder 
for remote sensor monitoring. Britton, C.L. Jr.; Madden, E. 
(Oak Ridge National Lab., TN (USA)). 1987. Contract 
AC05-84OR21400. 4p. NTIS, PC A02. Order Number 
DE88004733/JAW. 

From Southeastcon '88 conference and exhibit; Knoxville, 
TN, USA (10 Apr 1988). 

A PC-based serial data receiver-decoder is described that de- 
codes bi-phase-mark encoded data. Its design philosophy, data 
format, and hardware implementation are described. Two serial 
interface board designs as well as the advantages and disadvantages 
of both are discussed. The important software features implemented 
for control of this system are described. Some application informa- 
tion is also discussed relative to intrusion detection and environ- 
mental monitoring. 1 ref., 5 figs. 


26559 (NAL-TM—554) First flight simulator test of the 
head-up display for NAL QSTOL experimental aircraft 
(ASUKA). Tanaka, Keiji; Yazawa, Kenji; Inagaki, Toshi- 
haru. (National Aerospace Lab., Chofu, Tokyo (Japan)). 
Oct 1986. 36p. (In Japanese). NTIS (US Sales Only), PC 
A03. Order Number DE88751804/JAW. 

The following evaluation and information were obtained 
after the approach and landing simulation of HUD: 1) Velocity- 
Vector (VV) Mode: Effective for actual landing. Easily controla- 
ble. Landing accuracy is improved. 2) Pseudo-landing Mode: Effec- 
tive for actual landing, but visibility of an actual runway deterio- 
rates when the mock runway and the actual one overlap. Pseudo- 
flare and touch-down are not exact. Concerning pseudo-landing in 
the air, effective landing becoms possible. 3) CTOL Landing: Since 
the cross-checking load is alleviated and the flight path is accurate- 
ly controlled, accurate approach becomes possible. Trim vector is 
effective for controlling speed and attitude and anticipatory control 
of power becomes feasible through speed vector. 4) STOL Land- 
ing: When the stability control augmentation system (SCAS) is off, 
difficulty of lateral control is induced and control load is augment- 
ed. (56 figs, 7 tabs, 10 refs) 


26560 (OH/ERD—87/169/K) Measuring characteristics 
of the fastest commercially-available digitizers. Kuffel, J. 
(Ontario Hydro, Toronto (Canada). Electrical Research 
Dept.). 29 Jun 1987. 1lp. (MICROLOG—88-00146). Ontar- 
io Hydro Research Division, Editorial Section, 800 Kipling 
Ave., Toronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
Measurements of the dynamic performance of eight different 
digitizers are presented and analysed to show the types and magni- 
tudes of error to which each digitizer is prone. The impact of these 
errors on the measurements of fast single-shot transients, such as 
front chopped impulses with times-to-chopping in the range of 500 
ns (the fastest covered by the standards) to a few ns, is examined. 
The suitable range of application of each digitizer is deduced. This 
presentation is intended to aid others in selecting suitable digitizers 
for recording fast transients such as occur when switching gas-insu- 
lated HV apparatus, when measuring zinc oxide arrester character- 
istics, and when testing the compatability of instrumentation to 
pulsed electromagnetic fields. 17 refs., 12 figs., 6 tabs. 
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26561 (QME—1987) Principles and devices of alternating 
current. (Quebec Ministere de !'Education (Canada)). [1987]. 
344p. (In French). (MICROLOG—88-00163). Editeur offi- 
cial du Quebec (EOQ), Les Publications du Quebec, Case 
postale 1005, Quebec, P.Q., Canada GIK 7B5; $15.00 CAN; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0GI1; 
$10 CAN. 

This is an elementary course on the basic principles of alter- 
nating current and ac devices. Topics covered are: characteristics 
of single and multi-phase ac; description and principles of operation 
of the principal kinds of alternators and transformers; inductance, 
capacitance, Ohm's law and their application in ac circuits; electri- 
cal distribution systems in factories and electric utilities; and the 
categories and characteristics of typical ac circuits. In each chapter 
are student exercises and a table of terms used, giving English 
equivalents of French terms and vice versa. Includes index. 140 
figs. 


26562 (SAND—87-2224C) A compact high resolution pie- 
zoresistive digital tactile sensor. Tise, B. (Sandia National 
Labs., Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. lip. (CONF-880424—5). NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88000430/JAW. 

From IEEE international conference on robotics and auto- 
mation; Philadelphia, PA, USA (25 Apr 1988). 

A tactile sensor has been developed which provides a 256 
element tactile image to a host computer. The sensor contains all 
required circuitry to scan the sensor array and provide eight-bit di- 
gitized data as well as synchronization signals. The sensing area is 
0.5 in. x 0.5 in., providing spatial resolution of 0.031 in. The overall 
package measures 0.8 in. x 0.8 in. x 0.25 in., making it small enough 
to be located on a fingertip. The circuitry is located inside the 
package on a hybrid microcircuit which measures 0.5 in. x 0.5 in. 
The sensing elements are force sensing resistors with a wide usable 
force range. 10 refs., 11 figs. 


26563 GaAs/(In,Ga)As, p-channel, multiple strained 
quantum well field- effect transistors with high transconduc- 
tance and high peak saturated drain current. Zipperian, T.E.; 
Dawson, L.R.; Drummond, T.J.; Schirber, J.E.; Fritz, LJ. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Applied Physics Letters; 52: No. 12, 975-977(21 Mar 
1988). 

GaAs/In/sub 0.2/ Ga/sub 0.8/ As structures with two paral- 
leled 10 nm quantum wells, modulation doped from the top, 
bottom, and middle with Be, have been fabricated into multiple 
strained quantum well field-effect transistors (MQWFET’s) with | x 
150 pm? Ti/Au gates and examined both illuminated and in the 
dark at 300 and 77 K. Measurements on van der Pauw structures 
fabricated simultaneously with the transistors showed hole mobili- 
ties and sheet carrier densities to be 200, 3100, and 8040 cm?/V s, 
and 5.7 x 10'2, 1.8 x 1072 and 1.5 x 10/sup 12/ cm/sup -2/ , at 300, 
77, and 4 K, respectively. Shubnikov—de Haas measurements made 
below 4 K verified the existence of a double-channel two-dimen- 
sional hole gas with a strain-shifted light-hole ground state in the 
quantum wells with an effective hole mass of 0.15 m/sub e/ . A 
representative p-channel MQWFET showed  well-saturated 
common-source output characteristics, both illuminated and unillu- 
minated, at all measurement temperatures. Measured peak extrinsic 
transconductances and peak saturated drain currents for the unillu- 
minated 1 ym device were 31 and 60 mS/mm and 27 and 67 mA/ 
mm, at 300 and 77 K, respectively. 


26564 Radiation effects on metal—insulator—semicon- 
ductor diode energetic ion detectors. Hughes, R.C. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Journal of Vacuum Science and Technology, B: Microelectron- 
ics Processing and Phenomena; 6: No. 2, 513-516(Mar 1988). 
Contract AC04-76DP00789. 

Palladium gated metal—insulator—semiconductor diodes are 
efficient and sensitive detectors for low-energy hydrogen ions. En- 
vironments which contain fluxes of hydrogen ions, like fusion reac- 
tors, may also contain fluxes of ionizing radiation. The effect of ion- 
izing radiation in vacuum and various atmospheres on our diodes is 
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reported. In general, irradiation in vacuum produces little perma- 
nent damage in our diodes and will not give signals which will be 
confused with the signals from hydrogen ions. Irradiation in air for 
some kinds of diodes produces metastable interface states. 


26565 Uniform insulation applied-b ion diode. Seidel, 
D.B.; Slutz, S.A. (to Dept. of Energy, Washington, DC). 
US Patent 4,721,889. 26 Jan 1988. Fi ed date 11 Apr 1986. 
vp. Patent and Trademark Office, Box 9, Washington, DC 
20232. 

In an extraction applied-B ion diode this patent describes 
cathode means for generating electrons, the cathode means com- 
prising a ring symmetrically arranged about a center line; anode 
surface means for releasing ions, and anode surface means compris- 
ing an annular disk extending from an inner edge to an outer edge 
coaxial with the cathode means, the radius from the centerline to 
the inner edge being less than the radius from the centerline to the 
outer edge, the cathode means being axially spaced from the anode 
means adjacent one of the edges; applied-B field means for provid- 
ing a magnetic field parallel to the anode surface and between the 
anode surface and the cathode. 


Compound semiconductor heterojunction device 
selealicies for high-temperature (T>300°C), power elec- 
tronics. Zipperian, T.E.; Brennan, T.M.; Hammons, B.E. 
(Sandia National Labs., ‘Albuquerque, NM). pp 300-305 of 
Proceedings of the 22nd intersociety energy conversion en- 
gineering conference. New York, NY; American Institute 
Aeronaut and Astronaut (1987). (CONF-870804—). Con- 
tract AC04-76DP00789. 

From 22. intersociety energy conversion engineering confer- 
ence; Philadelphia, PA, USA (10 Aug 1987). 

Technical Paper 879253. 

Recent advances in compound semiconductor materials and 
devices are reviewed as they relate to electronics intended for 
power switching and control applications at temperatures in excess 
of 300°C. The problems faced by solid-state devices operating si- 
multaneously at high currents, voltages, and temperatures are de- 
tailed and solutions offered by the use of alternative materials such 
as GaAs, GaP, (Al, Ga)As, and (Al, Ga)P, and use of novel hetero- 
junction techniques for the control of parasitics, are presented. Pro- 
totype, low-power, (Al, Ga)As/GaAs heterojunction diodes, bipo- 
lar transistors, and semiconductor controlled rectifiers are described 
which have demonstrated excellent electrical characteristics in the 
300 to 400°C temperature range. These studies imply that a hetero- 
junction, (Al, Ga)As/GaAs, power semiconductor electronics tech- 
nology is feasible in the near future. 


26567 Fiber optics in adverse environments III. SPIE 
volume 721. Greenwell, R.A. Bellingham, WA; SPIE Socie- 
ty of Photo-Optical Instrumentation Engineers (1987). 137p. 
SPIE Society of Photo-Optical Instrumentation Engineers, 
1022 19 St., P.O. Box 10, Bellingham, WA 98227. 

This ‘book discusses the following: ENVIRONMENTAL 
EFFECTS ON OPTICAL FIBER COMPONENTS. Space as an 
adverse environment: vacuum surface and gamma ray irradiation 
effects on LEDs and photodiodes. Electron irradiation of InGaAsP 
LEDs and InGaAs photodetectors. Effects of radiation on optoe- 
lectronic devices. ENVIRONMENTAL EFFECTS ON OPTI- 
CAL FIBERS. Static fatigue of optical fibers in bending. Effect of 
hydrogen treatment on radiation hardness of optical fibers. AFB. 
Influence of preform variations and drawing conditions on transient 
radiation effects in pure silica fibers. Radiation resistivity of pure 
silica core fibers. Radiation-induced losses in pure silica core fibers. 
Radiation response prediction of single-mode optical fiber wave- 
guides. Ionizing radiation effects on doped silica and pure silica 
core fibers. MEASUREMENTS AND CHARACTERIZATION 
OF OPTICAL FIBER COMPONENTS. Optical fiber radiation- 
damage measurements. Characterization of 820-nm single-mode 
fibers. Effects of test parameters on the recovery of Febetron-irra- 
diated optical fibers. APPLICATIONS AND ENVIRONMENTS. 
Optical fiber waveguides for spacecraft applications. Optical fiber 
power delivery system. Fiber optic cables in a harsh ocean environ- 
ment. Lightguide technology for adverse industrial environment. 
Low dispersion glass for optical fiber industrial applications. Elec- 
tronic Materials Technology. 
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— ALSO TO CITATION(S) 25719, 25720, 25802, 26250, 26512, 26514, 


26568 (N—88-15060) Life modeling of thermal barrier 
coatings for aircraft gas turbine engines. Miller, R.A. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1988. 1lp. (NASA- 
TM—100283; E—3921; NAS—1.15:100283; CONF- 
880607—). NTIS, PC A03/MF AO1. 

From 33. international gas turbine conference and exhibit; 
Amsterdam, Netherlands (5 Jun 1988). 

Thermal barrier coating life models developed under the 

NASA Lewis Research Center’s Hot Section Technology (HOST) 
program are summarized. An initial laboratory model and three 
design-capable models are discussed. Current understanding of 
coating failure mechanisms are also summarized. 


26569 (N—88-15188) Internal fluid mechanics research 
on supercomputers for aerospace Miller, 
B.A.; Anderson, B.H.; Szuch, J.R. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Jan 1988. 17p. (NASA-TM—100289; E— 
3937; NAS—1.15:100289; CONF-880567—). NTIS, PC 
A03/MF AOl1. 

From 3. international conference on supercomputing; 
Boston, MA, USA (15 May 1988). 

The Internal Fluid Mechanics Division of the NASA Lewis 
Research Center is combining the key elements of computational 
fluid dynamics, aerothermodynamic experiments, and advanced 
computational technology to bring internal computational fluid me- 
chanics (ICFM) to a state of practical application for aerospace 
propulsion systems. The strategies used to achieve this goal are to: 
(1) pursue an understanding of flow physics, surface heat transfer, 
and combustion via analysis and fundamental experiments, (2) in- 
corporate improved understanding of these phenomena into verified 
3-D CFD codes, and (3) utilize state-of-the-art computational tech- 
nology to enhance experimental and CFD research. Presented is an 
overview of the ICFM program in high-speed propulsion, including 
work in inlets, turbomachinery, and chemical reacting flows. Ongo- 
ing efforts to integrate new computer technologies, such as parallel 
computing and artificial intelligence, into high-speed aeropropulsion 
research are described. 


26570 (N—88-15790) Aeropropulsion ‘87. Session 3: In- 
ternal fluid mechanics research. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Nov 1987. 75p. (NASA-CP—10003-SESS-3; 
E—3798-SESS-3; NAS—1.55:10003-SESS-3). NTIS, PC 
A04/MF AO1. 

Internal fluid mechanics research at Lewis is directed 
toward an improved understanding of the important flow physics 
affecting aerospace propulsion systems, and applying this improved 
understanding to formulate accurate predictive codes. To this end, 
research is conducted involving detailed experimentation and analy- 
sis. The presentations in this session summarize ongoing work and 
indicated future emphasis in three major research thrusts: namely, 
inlets, ducts, and nozzles; turbomachinery; and chemical reacting 
flows. 


26571 (N—88-15800) Aeropropulsion ‘87. Session 5: Sub- 
sonic propulsion technology. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Nov 1987. 153p. (NASA-CP—10003-SESS- 
5; E—3798-SESS-5; NAS—1.55:10003-SESS-5). NTIS, PC 
A08/MF AO1. 

NASA is conducting aeropropulsion research over a broad 
range of Mach numbers. In addition to the high-speed propulsion 
research described, major progress was recorded in research aimed 
at the subsonic flight regimes of interest to many commercial and 
military users. Recent progress and future directions in such areas 
as small engine technology, rotorcraft transmissions, icing, Hot Sec- 
tion Technology (HOST) and the Advanced Turboprop Program 
(ATP) are covered. 
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26572 (STEV-FBT—87-24) NOsub(x) emissions from 
combustion in a fluidized bed. Aamand, L.E. (Statens Ener- 
giverk, Stockholm (Sweden); Chalmers Univ. of Tech., 
Goeteborg (Sweden). Dept. of Energy Conversion). Oct 
coe on cain (In Swedish). (CTH-IE-A—85-145). NTIS (US 
y), PC A05. Order Number DE88752520/JAW. 

This report contains the following: A summary of the litera- 
ture on NOsub(x) limitation in fluidized bed combustion from 1980 
to 1985. Results from tests with the purpose of decreasing the 
Nosub(x) emissions from a fluidized bed boiler. A comparison be- 
tween NOsub(x) emission from the Chalmers plant and those from 
small experimental plants. The literature summary contains a criti- 
cal study on the views of three research groups on the factors 
which influence the NOsub(x) reduction in a fluidized bed. The 
most important routes for the reduction of NOsub(x) are either the 
homogeneous reaction with the ammonia formed or the heterogene- 
ous reaction with char and/or carbon monoxide and hydrogen cata- 
lyzed by char. There are differences in opinion on which of these 
reactions is the dominating one and where it takes place (bed or 
freeboard). The tests (our own and those of others) show that the 
NOsub(x) emission decreases at: - staged combustion, - low excess 
air ratios, - low bed temperature, - recirculation of ash and un- 
burned char to the furnace, - good stirring of gas and particles in 
the freeboard, - combustion of high contents of volatiles, - addition 
of ammonia to the freeboad. The above results are explained. The 
NOsub(x) emission from the Chalmers 16 MW plant are low in re- 
lation to those from small experimental plants. The reason may be 
differences in the retention time of the gas in the bed and in the 
freeboard. Test with the addition of ammonia show that the 
Chalmers plant is less efficient in this respect than smaller plants, 
possibly due to deficiencies in the mixing of the ammonia over the 
10 m/sup 2/ large cross-section of the freeboard. These deficiencies 
can be remedied at an optimization of the method of addition of 
ammonia. 


26573 (STEV-FBT—87-27) Effect of a distributor plate 
modification on the in-bed oxygen partial pressures in a 16 
MW AFBC, Cooper, D.A.; Ljungstroem, E. (Statens Ener- 
giverk, Stockholm (Sweden)). 1987. 2ip. (CTH-OOK—87- 
05). NTIS (US Sales Only), PC A03. Order Number 
DE88752523/JAW. 

The in-bed oxygen partial pressure distribution in the 16 
MW AFBC at Chalmers University of Technology have been de- 
termined using a Bosch-Lamda zirconia sensor. Measurements were 
recorded for two different modifications on the distributor plate: (i) 
with an air nozzle distribution corresponding to the normal oper- 
ation of the boiler (for mixed, course and fine coal fractions) and 
(ii) as in (i) with a partially defluidised area (47 x 78 cm) directly 
beneath the fuel feed chute (for coarse and fine coal fractions). Al- 
though in case (ii) lower oxygen partial pressures were observed 
over partially defluidised region as expected, the overall effect of 
this modification (ii) appears small. 


4230 Marine Engineering 
REFER ALSO TO CITATION(S) 26289, 26290, 26291, 26292, 26293, 26294 


26574 (CFER—84-04) Networking program for Arctic 
and offshore energy development. Final report. Clarke, E. 
(Centre for Frontier Engineering Research, Edmonton, Al- 
berta (Canada)). Feb 1987. 96p. (MICROLOG—88-00478). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

The Centre for Frontier Engineering Research (C-FER) was 
established in late 1983 to undertake research related to offshore 
structures and downhole tubular systems. Supported by industry, 
governments and universities, the Centre is currently located on the 
University of Alberta campus. In addition to support for research is 
a commitment by C-FER’s constituent groups for a program of 
technology transfer. The Canada Centre for Mineral and Energy 
Technology, Energy, Mines and Resources Canada undertook sup- 
port of a substantial segment of C-FER’s networking activities for 
an inital three-year period. This report summarizes activities during 
that period and highlights future directions for the network. The 
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program of person-to-person industry contacts has proven to be a 
successful foundation on which to build the network. Continued 
emphasis will be placed on this activity. A suite of newletters has 
been developed to supplement this direct contact. Workshops have 
also played an important part in C-FER’s networking activities. 
Small, participant-led sessions focussed on specific problems have 
drawn well, as has the seminar series on information resources. In 
addition, plans are underway for expert-led workshops of a more 
international flavour. C-FER’s role in the field of information serv- 
ices has evolved into that of a facilitator, linking the end user with 
a problem to the appropriate information centre for the answer. 
Various other networking activities are also highlighted. 


26575 (DTH-DCAMM—323) Quadratic theory for the 
fatigue life estimation of offshore structures. Holt Madsen, 
A. (Danmarks Tekniske Hoejskole, Lyngby. Danish Center 
for Applied Mathematics and Mechanics). Mar 1986. 46p. 
NTIS (US Sales Only), PC A03/MF AOl. Order Number 
DE88752514/JAW. 

It is the purpose of the paper to present a method for predic- 
tion of the fatigue life of flexible offshore platforms, which takes 
into account the non-linearities in the waves and the stochastic 
nature of the sea. For convenience the equations are carried out for 
single leg platforms only. A quadratic theory is adopted for de- 
scribing the wave elevations, the wave potentials, and the short- 
crestedness of the sea. In order to determine the loads the linear- 
ized Morison equation is applied. The deflections of the platform 
are calcuated by superposition of the natural modes assuming the 
Timosheko beam theory to be valid. The stress distribution is 
found, and a statistical method able to handle the non-linearities is 
applied. Finally, the fatigue damage based on S-N curves is deter- 
mined. A numerical example considering a single leg platform for 
the North Sea is given. 


26576 (DTH-DCAMM—335) Self-excited vibrations of 
pipelines. Asp Hansen, E.; Madsen, P.Aa.; Fredsoee, J. 
(Danmarks Tekniske Hoejskole, Lyngby. Danish Center for 
Applied Mathematics and Mechanics). Oct 1986. 50p. NTIS 
(US Sales Only), PC A03/MF A0Ol. Order Number 
DE88752515/JAW. 

The present paper presents a theoretical study of selfexcited 
vibrations of a cylinder placed very close to a plane boundary and 
exposed to a unidirectional current. The investigation is carried out 
as a stability analysis. 
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REFER ALSO TO CITATION(S) 26616, 27167, 27371, 27375, 27380 


26577 (JINR-R—9-87-92) Mass resolution of accelerated 
ions in LNR cyclotrons. Gul’bekyan, G.G.; Gikal, B.N. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Reactions). 1987. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. Order Number T188702177/JAW. 

The possibiliti of separating in cyclotron accelerated ions 
with different mass-to-charge ratios is considered. The calculations 
and experiment have demonstrated that mass resolution of acceler- 
ated ions for the U-400 cyclotron is approximately 3600; for U-200 
cyclotron, approximately 1500. Ion beams which have not been 
separated in the cyclotron may be separated during beam extraction 
by means of the charge exchange in thin targets. 5 refs.; 5 figs.; 1 
tab. 


26578 (TRI—86-2, pp 1-9) Experimental facilities of the 
European hadron facility. Bluem, P. (Universitaet Karlsruhe, 
West Germany). Dec 1986. NTIS (US Sales Only), PC 
A09/MF AO1. rder Number DE88900349/JAW. (CONF- 
8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

The European Hadron Facility is designed as a high intensi- 
ty proton synchrotron of 30 GeV primary energy. The large pro- 
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jected current of 100 A is almost two orders of magnitude higher 
than that of existing accelerators in this energy range. This requires 
a careful design, which minimizes beam losses, but on the other 
hand offers a many-faceted facility for a broad experimental pro- 
gram. The EHF will provide both fast and slowly extracted beams; 
thus pulsed and continuous secondary beams of high quality can be 
designed and optimized to experimenters requirements. Particular 
effort is made to provide polarized protons up to 30 GeV. 


26579 (UTTAC—52) Annual report of the Tandem Accel- 
erator Center, University of Tsukuba. April 1, 1986-March 
31, 1987. (Tsukuba Univ., Sakura, Ibaraki (Japan). Tandem 
Accelerator Center). 1987. 166p. NTIS (US Sales Only), PC 
A08/MF A0O1. Order Number DE88752638/JAW. 

During the academic year 1986, from April 1986 to March 
1987, efforts have been paid to the improvement of ion sources, 
both for polarized- and heavy-ion beams, carbon stripper foils and 
detection systems, as well as to the construction of new beam lines 
and new scattering chambers. In the field of nuclear physics with 
light-ion beams, the elastic scattering of polarized deuterons has 
been studied extensively and systematically. The spin-flip of polar- 
ized protons during inelastic scattering was investigated. The study 
of heavy-ion induced nuclear reactions has also progressed steadily. 
The measurement of characteristic X-rays and ‘y-rays in coinci- 
dence with fusion-evaporation residues and projectile-like products 
has provided interesting new results. The study of nuclear structure 
through y-rays provided more systematical knowledge about those 
of Ba isotopes. Studies on fission and other reactions are in 
progress. The collaboration between theoretical and experimental 
nuclear physicists has become tighter, especially in the study of nu- 
clear structure. In atomic physics, it has become possible to esti- 
mate the mean number of electrons inside of solids through the col- 
lision of Cu ions incident on foils of various elements. In the field 
of solid state physics, the study of channeling and shadowing with 
secondary electrons has led to a generel rule between the channel- 
ing and lattice constants. Rutherford backscattering studies using 
heavy-ion beams have been developed for the stoichiometry of ma- 
terials applied for infrared imaging, as well as the application stud- 
ies for the recovery of radiation damage of material to be used in 
fusion reactors. For the application in medical science, the breaks 
and repair of DNA strands after a-irradiation were investigated. 
Without accelerated beams, Moessbauer studies of thin foils and the 
study of polarons and bipolarons in quasi-one-dimensional conduc- 
tors were pursued. 


26580 Heavy-ion linear induction accelerators as drivers 
for inertial fusion power plants. Hovingh, J.; Brady, V.O.; 
Faltens, A.; Keefe, D.; Lee, E.P. (Univ. of California, Law- 
rence Livermore National Lab., Livermore, CA 94550 
(USA)). Nuclear Technology; 13: No. 2, 255-278(Feb 1988). 
Contract AC03-76SF00098. 

A linear induction accelerator that produces a beam of ener- 
getic heavy ions (T = 10 GeV, A = 200 amy) is a prime candidate 
as a driver for an inertial fusion power plant. Some early percep- 
tions were that heavy-ion driven fusion would not be cost-competi- 
tive with other power sources because of the high cost of the accel- 
erators. However, improved understanding of the physics of heavy- 
ion transport and acceleration (supported by experimental results), 
combined with advances in accelerator technology, have resulted in 
accelerator design costs — 50% of previous estimates. As a result, 
heavy-ion driven fusion power plants conceptual fusion power 
plants. A brief formulation of transport and acceleration physics is 
presented here, along with a description of the induction Linac cost 
optimization code LIACEP. Cost trends are presented and dis- 
cussed, along with specific cost estimates for several accelerator de- 
signs matched to specific inertial fusion target yields. Finally, a 
cost-effective strategy using heavy-ion induction Linacs in a devel- 
opment scenario for inertial fusion is presented. 


26581 U.S. accelerator research program for heavy-ion 
fusion. Polansky, W.M. (U.S. Dept. of Energy, Office of 
Basic Energy Sciences, Washington, DC 20545 (USA)). Nu- 
clear Technology; 13: No. 2, 201-206(Feb 1988). 

The U.S. heavy-ion fusion program emphasizes research and 
development (R and D) on linear induction accelerators. This strat- 
egy emerged in 1983, after the U.S. Department of Energy estab- 
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lished the heavy-ion fusion accelerator research (HIFAR) program 
to acquire an appropriate data base for future decisions on heavy- 
ion inertial fusion. Since that time, HIFAR has advanced the under- 
standing of high-current ion beam transport, and accelerator tech- 
nology through laboratory-scale experiments and supporting theo- 
retical studies. Although each program element will continue to 
contribute to the HIFAR data base over the next few years, present 
accelerator experiments cannot supply sufficient data to adequately 
satisfy the program objective. Consequently, HIFAR is approach- 
ing a transition between the research and accelerator demonstration 
phases. The history, status, and short-term plans of HIFAR are ex- 
amined. The program structure, technical status, and of a proposed 
R and D program that can minimally meet the HIFAR objective 
are discussed. 


26582 Optically pulsed electron accelerator. Fraser, J.S.; 
Sheffield, R.L. (to Dept. of Energy, Washington, DC). US 
Patent 4,715,038. 22 Dec 1987. Filed date 20 May 1985. vp. 
Patent and Trademark Office, Box 9, Washington, DC 
20232. 

An optically pulsed electron accelerator is described com- 
prising: a. a pulsed light source for providing discrete incident light 
pulses; b. a photoemissive source for receiving the light pulses emit- 
ted by the pulsed light source and for emitting electron bursts 
having substantially the same duration as the incident light pulses; 
and c. a first radio frequency-powered accelerator cell for acceler- 
ating electron bursts emitted by the photoemissive electron source. 
The first radio frequency-powered accelerator cell has portions de- 
fining a cavity traversed by the electron bursts and has an inside 
wall on which the photoemissive electron source is disposed. The 
first radio frequency-powered accelerator cell has portions defining 
a first aperture through which the electron bursts leave the first 
radio frequency-powered accelerator cell. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


26583 (CONF-8710242—3) Undulator performance on 
PEP storage ring with different optics. Shenoy, G.K.; Vic- 
caro, P.J.; Alp, E.E. (Argonne National Lab.,-HL (USA)). 
Dec 1987. Contract W-31109-ENG-38. 12p. NTIS, PC 
A03/MF A01; 1; GPO Dep. Order Number DE88005950/ 
JAW. 

From Development of PEP as a radiation source conference; 
Stanford, CA, USA (20 Oct 1987). 

Our ability to profitably utilize the radiation from undulators 
proposed for PEP is determined by their performance in the differ- 
ent operating modes and by whether the design tolerance required 
for acceptable operation of the device can be met with available 
technology. The purpose of this paper is to provide spectral char- 
acteristics for some typical devices calculated using a Monte-Carlo 
algorithm in which the Lienard-Wiechert potential is integrated 
over the trajectory of the charged particle along the undulator 
length. The actual emittance of the particle beam for the various 
PEP operating modes are included explicitly in the simulations. In 
addition, we have carried out a single partial analysis of the effects 
of undulator magnetic field errors on the spectral properties in 
order to estimate the design tolerance requirements necessary for 
devices which have been proposed PEP. 6 figs. 


26584 (DOE/ER/40374—4) Magnet strength fluctuations 
in the SSC [Superconducting Super Collider] lattice: Part 2, 
Frequency modulation. Goderre, G.P. (Texas Accelerator 
Center, The Woodlands). Jun 1987. Contract FG05- 
87ER40374. 2ip. (UH-IBPD—002-87(1987)). NTIS, PC 
A03/MF AO1; 1; GPO Dep. Order Number DE88006491/ 
JAW. 

This is a continuation of SSC-N-305. SSC-N-305 examined 
the effects of field strength modulation, when the modulation fre- 
quency (f/sub mod/) was equal to zero (i.e., current offset). The 
objective of this study is to examine the effect of field strength 
modulation with modulation frequencies other than zero. To this 
end, the tracking routine TEAPOT is modified to simulate frequen- 
cy modulation of the current output from the 10 main SSC magnet 
power supplies. The amplitude (A/sub i/) and phase (phi/sub i/) of 
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the modulation for the i/sup th/ power supply are chosen random- 
ly. Effects of bore tube shielding are included only when studying 
60 Hz modulation frequency. Bore tube shielding is due to the 
copper coating on the bore tube walls. This coating modifies the 
amplitude and phase of the modulation inside the bore tube. The 
bore tube is more effective at shielding the dipole field and it be- 
comes most effective as the modulation frequency increases. 3 refs., 
10 figs., 3 tabs. 


(IFVE-OUNK—87-67) Bench-scale measurements 
of of longitudinal coupling impedance of the corrugate vacuum 
chamber fo the [IHEP proton Gertsev, K.F.; 
Kopylov, L.L; Mikhees M.S. (Gosudarstvennyj Komitet 

re I'zovaniyu Atomnoj Ehnergii SSS ukhov. 
iziki Vysokikh Ehnergij), 1987. 12p. (in Russian). 

Ss (US Sales Only), PC A02/MF A0O1. Order Number 
7188702088/JAW. 

Considerable increase in bunch phase volume accompanied 
by 6 GHz microwave radiation is observed in the IHEP proton 
synchrotron at some stages of acceleration. It was obviously found 
that this effect is caused by the intense beam intrinsic field. The es- 
timation of the given vacuum chamber impedance of 100-300 Ohm 
have been obtained from bunch parameter measurements. This im- 
pedance is shown to be caused by the vacuum chamber corruga- 
tions. For checking, characteristics of short corrugate resonators 
are measured. characteristics and shunt impedance of 
the chamber at lowest type of E-wave are determined. Comparison 
of experimental and calculational data and the results of the beam 
characteristic measurements is carried out. Investigations confirm 
that corrugation is the cause of high impedance of the IHEP 
proton synchrotron vacuum chamber at frequencies at about 6 
GHz. Analysis of obtained data permitted to conclude, that for ten- 
fold decrease of the chamber impedance use of 20 mm width dam- 
pimg tape along all corrugated part is essential. Much higher damp- 
ing may be obtained by increase of the tape width. Yet, use of such 
damping may cause increase of the beam wall instabilities. 5 refs.; 9 
figs. 


26586 (JINR-R—9-87-299) Geomagnetic displacement of 
the electron beam in the LIU-30 accelerator. Rakityanskij, 
S.A. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Neutron Physics). 1987. 4p. (In Russian). S (US Sales 
Only), PC A02/MF A0O1. Order Number T188702179/JAW. 

An influence of weak lateral magnetic field upon the motion 
of the intense electron beam inside a linear cylindrical vacuum 
channel is numerically explored. The problem is solved in the 
framework of a simple model with a thread-like beam. It also takes 
into account the charge and current of the image, induced in con- 
ducting surface of the vacuum tube. The dependence of the beam 
displacement from axis, caused by the lateral magnetic field, on the 
energy and on the degree of nonuniformity of the longitudinal fo- 
cusing field is explored. A calculation of the beam displacement for 
the LIU-30 accelerating structure is performed. It is shown by this 
example that the earth magnetic field may cause a significant dis- 
placement. It is also shown that a smoothing away of the longitudi- 
nal field nonuniformities reduces the displacement by some times. A 
conclusion about advisability of orientation of the short accelerators 
along the geomagnetic lines and about indispensability of a removal 
of geomagnetic field in beginning parts of the long mashines is 
made. 2 refs.; 3 figs. 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 26615, 27016, 27017, 27211, 27213 


26587 (ANL/APS-TM—1) X-ray synchrotrons and the 
development of new materials: Workshop report. Durbin, S.; 
Cox, D. (Argonne National Lab., IL (USA)). Feb 1988, 
Contract W-31109-ENG-38. 5Op. (CONF-871257—Summs.). 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order Number 
DE88006944/JAW. 

From Workshop on X-ray synchrotrons and the develop- 
ment of new materials; Argonne, IL, USA (10 Dec 1987). 

The development of new materials is closely coupled to the 
ability to characterize them. Electron microscopy and x-ray diffrac- 
tion are examples of the many traditional characterization tools of 


the materials scientist which have contributed to the understanding 
of materials, a process which combines with new fabrication tech- 
niques to lead to the creation of novel materials. The growth in ma- 
terials science tends to be paralleled by an increase in the number 
of characterization techniques available. This report focuses on the 
x-ray synchrotron as a facility which provides a wide range of 
powerful characterization techniques under one roof. By examining 
some of the materials research performed at synchrotrons in recent 
years, it shows that this unique combination of capabilities has con- 
tributed to materials science in a significant way. It has also focused 
on how the next generation x-ray synchrotron, the Advanced 
Photon Source (APS) at Argonne National Laboratory, could stim- 
ulate the development of new materials by providing unmatched 
characterization capabilities and much-needed access for a greater 
number of scientists. 


26588 (IAE—4346/10) Experimental study on a super- 
conducting solenoid made of current-carring element with par- 
allel wires. Kejlin, V.E.; Kovalev, LA.; Kruglov, S.L.; 
Lavrov, N.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1986. 1lp. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number T1I88701980/JAW. 

Model sandwich type superconducting solenoid (SS) with a 
current-carrying element (CCE) of parallel wires was investigated 
CCE consists of nine multi-core niobium-tin conductors with the 
diameter of 1 mm each, and copper wire with the same diameter, 
joined with each other by galvanization. Sandwiches with different 
types of insulation were tested both separately and jointly, both in 
self and in external field of solenoid. It was found out, that SS serv- 
iceability is determined by resistance to magnetic flux jumps in the 
end sandwiches where the self magnetic field radial component, 
perpendicular to the broad CCS side, is high. Experimental and cal- 
culated dependences of the field drop under the jump in the end 
sandwiches on the rate of magnetic field change are compared. 
Effect of magnetic field diffusion from the ends of current-carrying 
element in the end sandwich on the field drop value in the sand- 
wich center is evaluated. Direct cooling increase sufficiently the 
threshold of end sandwich resistance to jumps of the flux (about 10 
times) as well. In the experiments conducted, this allowed one to 
produce currents, close to the critical ones in the sandwiches with 
channels under sufficiently high rate of incoming current (~ 10 A/ 
s). 13 refs.; 10 figs. 


26589 (IFVE-OEA—87-52) GDTs-240 graphic display 

controller. Bruk, V.L.; Vorob’ev, V.K.; Sukhorukov, A.N.; 

Tishin, V.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu 

Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 

Ehnergil) 1987. 11p. (in Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number T188702064/JAW. 

When solving the problems of automated control and con- 
trol of technological systems of accelerators it is necessary to dis- 
play large content of graphical information for a certain period of 
time (usually for the operating cycle of the accelerating complex). 
A graphic raster display controller designed for display of symbol 
and graphic information on the screen of a colour and black-white 
TV set is described. The modulus has an apparatus vector genera- 
tor on the basis of binary frequency multipliers (DFM) and a 
symbol generatox. The format of displayed image is 512x256 points. 
The number of displayed symbols is equal to 256. The modulus is 
realized in the SUMMA mechanical structure and is designed for 
operation on-line with the MEh-80 microcomputer. Graphic display 
controllers are used at the IHEP accelerating complex for data dis- 
play; in a system of measuring a closed orbit and frequencies of be- 
tatron oscillations at the U-1,5 accelerator; a special console of the 
control desk of the U-1,5 accelerator; in intellectual graphic inter- 
faces of U-1,5 and U-70 accelerator control systems; in a system for 
measuring and on-line display of data on intensity of the accelerat- 
ing complex on-line display of data on intensity of the accelerating 
complex. 10 refs.; 3 refs.; 3 tabs. 
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26590 (INIS-mf—11632) Design of a beam-transport 
system of the Darmstadt superconducting 130 MeV electron 
accelerator and study of M1l-excitations in /sup 206/Pb by 
high-resolution electron scattering. Schanz, M. (Technische 
Hochschule Darmstadt (Germany, F.R.). Fachbereich 5 - 
Physik). 22 Dec 1986. 125p. (In German). NTIS (US Sales 
Only), PC AO6/MF AOl. Order Number DE88752476/ 
JAW. 

In the first part of this thesis the beam-transport system of 
the Darmstadt superconducting 130-recyclotron with the double 
back-guidance of the electron beam into the main accelerator (recir- 
culation) was designed. The optical properties of the dipole and 
quadrupole magnets were determined and tested by measurements 
of the fringing-field slope. By the performed beam-transport calcu- 
lations it could be shown that the electron beam can be guided to 
the recirculations and the main accelerator isochronously and with 
small beam diameter, The results of tracking calculations for the 
electrons in the main accelerator have shown that the momentum 
uncertainty of the electron beam is not essentially increased by the 
main accelerator also at variable final energy. In the second part of 
this thesis by means of high-resolution inelastic electron scattering 
Ml-excitations in the excitation energy range between 5.0 MeV and 
8.3 MeV in /sup 206/Pb were studied. For this, spectra at electron 
energies between 25 MeV and 40 MeV and under scattering angles 
of 165/sup 0/ and 117/sup 0/ were taken up at the Darmstadt elec- 
tron linear accelerator (DALINAC). The form factor of the recent- 
ly discovered J/sup 7/ = 1/sup +/ excitation at E/sub x/ = 
5.800 MeV as function of the momentum transfer was studied. Indi- 
cations for its isoscalar nature could be found by the comparison 
with the results of a RPA calculation under application of a spin 
and spin-isospin dependent residual interaction. The M1-transition 
strength was in the (e,e’) measurement determined to B(M1)arrow 
up = (1.0 +- 0.3)u/sub N//sup 2/. Also in the energy range be- 
tween 5.65 MeV and 5.75 MeV a fragmented M1 contribution with 
ZB(M1)arrow up = (0.7 +- 0.4)u/sub N//sup 2/ to the cross sec- 
tion could not be excluded. In the excitation energy range between 
6.7 MeV and 8.3 MeV a summed M1-strength of =B(M1)arrow up 
= (14(+6-9))p/sub N//sup 2/ could be found. 


26591 (ITEF—168(1986)) Automated system for individ- 
ual correction of magnet block fields in the U-10 synchrotron. 
Alekseev, N.N.; Pushkin, E.V.; Ryabtsev, A.S.; Kovshov, 
A.L. (Gosudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental‘noj Fiziki). 1986. 27p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
T188702104/JAW. 

An automated system of individual correction of the magnet- 
ic field of the main magnet blocks is brought to operation at the 
ITEP U-10 proton synchrotron in addition to existing system of 
magnetic field harmonics correction. The system includes 96 com- 
puter-controlled current regulators. Application of the system per- 
mits to improve the quality of correction of horizontal deflection of 
the orbit and parametric resonances at the initial stage of accelera- 
tion and therefore to increase accelerated beam intensity by 20%. 
The structure of the developed equipment, realized techniques of 
correction mode tuning as well as practical results of the system = 
plication are presented. 2 refs.; 11 figs. 


26592 (JINR—9-87-280) Forming and study of physical- 
dosimetric parameters of 130 MeV mean energy medical 
proton beam. Abazov, V.M.; Gustov, S.A.; Zorin, V.P.; Ku- 
tuzov, S.A.; Mirokhin, I.V.; Mitsyn, G.V.; Molokanov, 
A.G.; Savchenko, O.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1987. 5p. (in 
Russian). NTIS (US Sales Only), PC A02/MF A01. Order 
Number T188702120/JAW. 

The physical-dosimetric parameters of 130 MeV mean 
energy medical proton beam of the reconstructed JINR phasotron 
are presented. The ridge filter is used to provide the flattopped 
depth-dose distribution with a steep back slope. The method of 
ridge filter shape calculation is described. The depth dose distribu- 
tion with extension of flat-top of 8 g/cm/sup 2/ is obtained. The 
dose rate is sufficient for carrying out medical and biological inves- 
tigations. 7 refs.; 4 figs. 
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26593 (JINR—9-87-321) About a possibility to measure 
full beam matrix by minimum value of envelope. 
Mirokhin, I.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1987. 2p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
T1I88702121/JAW. 

To solve correctly the problem on transport and shaping of 
extracted proton beam of the JINR phasotron, it is necessary to 
know the initial conditions quite precisely. They are: the beam 
matrix on the input into the ion-optical system, the average system 
and proton beam energy distribution. This paper is devoted to the 
description of the method for reduction of all beam matrix elements 
by obtaining the minimum value of the envelope. It is shown that 
the method of determining minimum value of an envelope permits 
not only to measure beam emittance, but to reconstruct completely 
its matrix. The uplimit of the emittance can be estimated by meas- 
uring the beam envelope at any two cross sections in the space 
drift. 4 refs.; 1 fig. 


(JINR-R—9-87-307) | Microprocessor _ control 
csahvss, ur Gealenaiaah, Webcal ot ho V4 oe 
tron. Kas'yanov, A.A.; Rybin, V.M.; Kutner, V.B.; Subbo- 
tin, V.G.; Sukhov, AM. Tret'yakov, Yu.P.; Fefilov, B.V. 
(Moskovskij Inzhenerno-Fizicheskij Inst. (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Re- 
actions). (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions). 1987. 7p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
T188702180/JAW. 

Submitted to the journal Instrum. Exp. Tech. . 

The control subsystem of multicharged ion arc source for 
the U-400 cyclotron is described. The subsystem consists of two 
CAMAC microprocessor intellectual controllers. It performs a 
starting of arc source including turning on of discharge and getting 
necessary power of sputtering. The subsystem stabilizes the chara- 
teristics at this regime. Time for bringing on the regime with 1% 
parameter calibration error is nearly 5 min. 5 refs.; 3 figs. 


26595 (JINR-R—16-87-304) Phenomenological model for 
prediction of the radiation environment from thin target bom- 
bardment by relativistic nuclei. Beskrovnaya, L.G.; Komoch- 
kov, M.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). t. of Radiation Safety). 1987. 11p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
TI88702194/JAW. 

On the basis of information about nucleon production in nu- 
cleus-nucleus interactions a phenomenological model permitting to 
predict the radiation environment on relativistic ion interactions at 
E=80 MeV/A - 3.65 GeV/A with thin targets is obtained. Infor- 
mation about proton-nucleus interactions is included in the model 
as its component. Calculation of the differential cross sections on 
energy and nuclei angle on the basis of this model is done. Compar- 
ison of the results of the experiment and calculation is satisfactory. 
17 refs.; 5 figs. 


26596 (NITEFA-P-G—0744) DC current instability meas- 
urer for precise power supply systems. Doroshenko, V.N.; 

Sinenko, V.G.; Tunkin, A.A.; Bakhtin, P.A.; Masalov, VV. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Appara- 
tury, Leningrad (USSR)). 1986. 1lp. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
T188702203/JAW. 

A direct current instability measurer for precise power 
supply systems in accelerating equipment is described. A supercon- 
ducting quantum interferometer is used as a sensitive element in the 
measurer. Frozen magnetic flux is a reference value. Theoretical 
substantiation of principle of operation of the measurer is presented, 
its design peculiarities are presented. Parameters of the measurer 
were determined at current values of (10-12) A. The coefficient of 
current transmission equals K=1.4x10/sup 6/ V/A. Time drift of 
the measurer ‘after one hour heating makes up 2x10/sup -7/ A for 8 
hours. Sensitivity of the measurer in the synamic range is not worse 
than 5x10/sup -8/ A. The measurer operated during three hours 
without essential changes in characteristics and revealed its reliabil- 
ity and convenience of operation. 11 refs.; 7 figs. 
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26597 (SLAC-PUB—4142) A realization of an automated 
data flow for data collecting, processing, storing and retriev- 
ing. Friedsam, H.; Pushor, R.; Ruland, R. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Nov 1986. 
Contract AC03-76SF00515. 6p. (CONF-871098—2). NTIS, 
PC A02/MF AO0Ol; 1; GPO Dep. Order Number 
DE88006433/JAW. 

From Fall convention of the American Society of Photo- 
grammetry and remote sensing; Reno, NV, USA (4 Oct 1987). 

GEONET is a database system developed at the Stanford 
Linear Accelerator Center for the alignment of the Stanford Linear 
Collider. It features an automated data flow, ranging from data col- 
lection using HP110 handheld computers to processing, storing and 
retrieving data and finally to adjusted coordinates. This paper gives 
a brief introduction to the SLC project and the applied survey 
methods. It emphasizes the hardware and software implementation 
of GEONET using a network of IBM PC/XT’s. 14 refs., 4 figs. 


26598 ee pp 107-111) TRIUMF KAON factory 
shielding & activation considerations: extrapolating to 30 
GeV, 100 »A proton beams. Thorson, I.M. Dec 1987. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

This is a broad-brush sketch of the shielding design and ra- 
dioactivity production estimation problems for a KAON factory 
and the approach used to solve them. To estimate the radioactivity 
production and shielding requirement reliably it is necessary to rely 
primarily on experimental measurements and experience with the 
minimum extrapolation in either energy or current from existing fa- 
cilities. Monte Carlo calculations, although they are useful in such 
extrapolations, are not in themselves a reliable enough guide, at 
least for estimation of low probability phenomena such as radiation 
dose transmission through thick shields. They are more useful in es- 
timating the dominant operating radiation fields, particularly 
hadron fluxes in the immediate vicinity of targets and other beam 
spill points for purposes of estimating residual radioactivity and 
heat production. One must never lose sight, however, of the fact 
that the accuracy of the results from such calculations is directly 
dependent on the accuracy of the fundamental reaction data that 
goes into them. Less sophisticated calculations methods that allow 
a better understanding of the dominant phenomena, and therefore 
the critical data, are usually preferable to more sophisticated meth- 
ods that bury such detail in a sea of untrackable data. 


26599 (TRI—86-2, pp Hg ht oo component serv- 
icing system for the TRIUMF KAON factory experimental 
hall, Mark, C.R.; Cameron, W. ris Dec 1987. NTIS (US 
Sales Only), PC A09/MF A0Ol. Order Number 
DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

With the extent of high level residual activity anticipated for 
the 30 GeV experimental channels, comprehensive remote handling 
procedures will be essential to operation of the facility. Any 
KAON factory design philosophy must incorporate all systems in- 
tegrating with the remote handling requirements. The proposed 
servicing system provides for handling of beam line components via 
specialized remote equipment manipulated by the overhead crane. 
Routine repair of components is accomplished, after their removal 
from the beam line, in a conventional hot cell facility. Positional 
alignment of beam line elements is performed in this same facility. 
Massive concrete piers forming the walls of beam line canyons 
offer the most cost-efficient means of shielding construction. Re- 
movable shielding blocks within the trench provide direct access to 
the components. Necessary services would be routed along the top 
level of these shielding piers, with vertical supply ducts located at 
each element providing a shielded transition of services to the radi- 
ation-hard environment. Precise manipulation of the crane load is 
necessary for alignment of equipment to the oblique axis of experi- 
mental channels. Therefore, a hook rotational control is required in 
addition to the orthogonal axis of motion intrinsic to travelling 
cranes. Crane specifications must reflect the need for shielding 
beam line component transport flasks. 
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26600 (TRI—86-2, pp 119-127) Targets for high intensity 
beams at CERN design, operational experience and develop- 
ments. Bellone, R.; Ijspeert, A.; Sievers, P. (European Orga- 
nization for Nuclear Research, Geneva, Switzerland). Dec 
1987. NTIS (US Sales Only), PC A09/MF AOI. Order 
Number DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

With increasing energies and intensities, available today in 
high energy proton accelerators, the targeting of strongly focused 
beams is becoming especially problematic. The resulting tempera- 
ture rises and, in particular for fast extracted beams, thermal shock 
effects and vibrations have to be considered. Solutions for the reli- 
able targeting of 450 GeV/c-protons have been found for fast ex- 
tracted beams up to 2 x 10'* p*/pulse and for slow extracted beams 
up to 3 x 10'* p*/pulse. The design of the various target stations 
used for the CERN-SPS, as well as for the antiproton source at the 
PS are described and the operational experience and limits are 
given. 


26601 (TRI—86-2, pp 128-132) Targets for TRIUMF. 
Hodges, T.A. (Univ. of Victoria, British Columbia). Dec 
1987. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

The problems of providing secondary particle production 
targets which can operate in the intense proton beams produced by 
a KAON factory are discussed. Practical solutions are described for 
targets to be used in the slow extracted beams and a compromise 
solution for those in fast extracted beams. The possibility of using 
change-of-state targets to solve the latter problem is introduced. 


26602 (TRI—86-2, pp 133-138) Particle production and 
targeting at the Brookhaven AGS. Lazarus, D.M. 
(Brookhaven National Lab., Upton, NY). Dec 1987. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

Experience in production of secondary pions (neutrinos), 
kaons and antiprotons by 28.5 GeV/c protons incident on various 
target materials is given. The problems associated with various 
target materials with respect to target heating, physical degradation 
and in some cases, disintegration, are discussed. The effect of target 
length and production angle on secondary beam flux and optical 
quality will be illustrated by some incomplete but nonetheless in- 
formative data. 


26603 (TRI—86-2, pp 139-142) Antiprotons at the KEK- 
anaka, K.H.; 


PS K4 beam line. T Tanimori, T.; Fujii, Y.; Su- 
gimoto, Y.; Sudo, M.; Kohno, S.; Kasai, K.; ; Morita, 7. ‘(Na- 
tional Lab. for High Energy Physics, Ibaraki-ken, Japan). 
Dec 1987. NTIS (US Sales Only), PC A09/MF AOl1. Order 
Number DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

Performance of the antiproton beam-line K4 with a double- 
state electrostatic separator at KEK-PS is described. Due to the 
fine tuning of both the primary 12-GeV proton beam-line and the 
K4 beam-line, the 7~/anti p ratio less than unity has been attained 
with an applicable anti p yield. 


(TRI—86-2, pp one Production of secondary 
ourticlie at the TRIUMF KAON factory. Yamamoto, A., 
Takasaki, M. (National Lab. for High Energy Physics, Ibar- 
aki, Japan). Dec 1987. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88900349/JAW. (CONF-8606123— 
). 

From 14. concentrator photovoltaic integration; Albuquer- 

ue, NM, USA (10 Jun 1986). 

The authors describe production cross sections of secondary 
particles at the KAON factory estimated by using an energy scaling 
formula with a scaling variable x(identical with E*/Eo*). The nu- 
clear mass number dependence on the production cross section for 
















43 PARTICLE ACCELERATORS 
4303 Auxiliaries And Components 


each secondary particle in p - N reaction is discussed in the calcula- 
tion. 


26605 (TRI—86-2, pp 148-152) Influence of source size 

on acceptance and separation of KAON beams. Doornbos, J. 
Dec 1987. NTIS (US Sales Only), PC A09/MF A0O1. Order 
Number DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

The importance of the size of the vertical proton beam spot 
on a kaon production target for the acceptance and separation of 
kaon beams is examined. Some simple relations between first-order 
matrix elements and beam sizes using the traditional TRANSPORT 
matrix formalism are described. These relations are applied to the 
relative and absolute separation between pions and kaons. Examples 
are given for a 6 GeV/c and a 2 GeV/c beam. The conclusion is 
that it is important to make the vertical beam spot smaller than 3 
mm but that smaller than 0.5-1.0 mm is useless. 


26606 (TRI—86-2, pp 153-161) Low momentum kaon 
beam lines: contamination and criteria. Lobb, D.E. 
(Univ. of Victoria, British Columbia). Dec 1987. NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

The decay near the production target of K/sub s/® into 
charged pions is a significant source of pion contamination in low 
momentum kaon beam lines. Results from a Monte Carlo calcula- 
tion are presented which indicate that this process may account for 
about half the experimentally observed contamination. Other proc- 
esses that may produce significant numbers of contaminant pions 
are glancing angle scatter and transmission of particles around or 
through the shielding. A design for a .8 GeV/c kaon channel is 
presented. This design features an initial stage to remove contami- 
nant particles followed by a second stage containing the separator. 


26607 (TRI—86-2, pp 162-175) Development of electro- 
static separators. Yamamoto, A. (National Lab. for High 
Energy Physics, Ibaraki, Japan). Dec 1987. NTIS (US Sales 
Only), PC AO9/MF AOl. Order Number DE88900349/ 
JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

Development and recent status of electrostatic separators 
used in secondary beams and in other applications are reported. 
The future developments to realize higher fields beyond 100 kV/ 
cm are also discussed. 


26608 (TRI—86-2, pp 20-27) TRIUMPF’s experimental 
area plans. Beveridge, J.L. Dec 1986. NTIS (US Sales 
Only), PC A09/MF AO1l. Order Number DE88900349/ 
JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

Plans for the experimental area at the TRIUMF Kaon facto- 
ry are detailed. Efforts are being made to assure sufficient flexibility 
to accommodate future, as yet undefined, experiments. Design goals 
are (1) complete set of secondary charged particle channels up to 
the maximum momentum available, (2) a neutral kaon beam, and (3) 
a neutrino facility. 


26609 (TRI—86-2, pp 28-41) BNL kaon beams, present 
and planned. Lazarus, D.M. (Brookhaven National Lab., 
Upton, NY). Dec 1986. NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88900349/JAW. (CONF- 
8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

At the present time, there are three electrostatically purified 
(separated) kaon beams in operation at the Brookhaven AGS. They 
are optimized for .8 GeV/c, 1.1 GeV/c and 6 GeV/c. A fourth 
beam has been designed for a maximum momentum of 2.0 GeV/c. 
It features two-stage purification and higher order optical correc- 
tions. Anticipated performance figures for the beam, which is capa- 
ble of delivering more than 10° kaons per spill, are given, as well as 
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measured performance figures for the existing beams. Possible puri- 
fication schemes for momenta above 6 GeV/c are discussed. Per- 
formance data from neutral and unpurified beams are presented. 


26610 (TRI—86-2, pp 42-59) Experimental facilities for 
a Canadian K.A.O.N. Factory. Tschalaer, C. (S.I.N., Villi- 
gen, Switzerland). Dec 1986. NTIS (US Sales Only), PC 
A09/MF A0O1. Order Number DE88900349/JAW. (CONF- 
8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

The experimental facilities at the Canadian Kaon Factory 
(CKF) are presented. It is noted that secondary beam quality can 
be improved using the multiple achromatic extraction of independ- 
ent momentum beams (MAXIM) scheme, internal: targets, and RF 
pulse shaping. Cost saving as well as improved performance can 
result from use of the above techniques. 


26611 (TRI—86-2, pp 88-96) More muons. Brewer, J.H. 
ae of British Columbia, Vancouver). Dec 1986. NTIS 


Sales Only), PC A0O9/MF AOl. 
DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

The reported performance of the former SREL muon chan- 
nel on the AGS at BNL indicates that raising the primary proton 
beam energy from 0.5 to 28 GeV, all other things being equal, in- 
creases stopped p* and p~ rates by factors of about 30 and 100, 
respectively. Combined with target and beamline adaptations at a 
30 GeV KAON Factory, this can mean stopping » beams of 
nearly 500 times the intensities presently available - an increase 
comparable to that experienced when the Meson Factories began 
operation a decade ago. Such a large quantitative change can again 
make a qualitative difference to muon science, from rare-decay 
GUTs tests to trail-blazing on the Precision Frontier to muon-cata- 
lyzed fusion to the chemistry and solid state applications of wSR. 


Order Number 


26612 (UCRL—97993) Studies of fragmentation at 100 
MeV/A at the Bevalac Low Energy Beam Line: Britt, H.C.; 
Fields, D.J.; Hansen, L.; Lanier, R.G.; Marquardt, R.R.; 
Massoletti, D.; Namboordiri, N.; Remington, B.; Sangster, 
T.C.; Struble, G. (Lawrence Livermore National Lab., CA 
(USA); Los Alamos National Lab., NM (USA); Argonne 
National Lab., IL (USA); Lawrence Berkeley Lab., CA 
(USA)). Jan 1988. Contract W-7405-ENG-36;W-7405-ENG- 
48;W-31109-ENG-38;AC03-76SF00098. 10p. (CONF- 
8711116—6). NTIS, PC A02/MF A011; 1; GPO Dep. Order 
Number DE88005726/JAW. 

From 8. high energy heavy ion study; Berkeley, CA, USA 
(16 Nov 1987). 

The detector system currently operating at the Bevalac Low 
Energy Beam Line is discussed. This system consists of a 34 ele- 
ment forward angle hodoscope and an 8 element array of gas-phos- 
wich modules which has both a wide dynamic range and a large 
geometrical solid angle. This latter array is arranged at large angles 
to detect intermediate mass fragments, fission products, and slow, 
heavy target residues. Applications of this system to studies of reac- 
tion mechanisms at intermediate energies are discussed. 3 refs., 6 
figs. 


26613 Vacuum chamber for containing particle beams. 
Harvey, A. (to t. of Energy, Washington, DC). US 
Patent 4,712,074. 8 Dec 1987. Filed date 26 Nov 1985. vp. 
ony and Trademark Office, Box 9, Washington, DC 
20232. 

A vacuum chamber for containing and stabilizing a charged 
particle beam in a rapidly changing magnetic environment is de- 
scribed comprising: a. a ceramic pipe; b. conducting strips oriented 
substantially parallel to and coaxial with the longitudinal axis of the 
pipe; and c. circumferential conducting bands insulatively separated 
from the conducting strips, oriented in a direction perpendicular to 
the longitudinal axis of the pipe, and joined together by a single 
longitudinal electrical connection. 
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4304 Storage Rings 
REFER ALSO TO CITATION(S) 26578, 26583 


26614 (ANL/APS-TM—2) Time-resolved studies and ul- 
trafast detectors: Workshop report. Clarke, R.; Sigler, P.; 
Mills, D. (Argonne National Lab., IL (USA)). Feb 1988. 
Contract W-31109-ENG-38. 56p. (CONF-880169—Summs.). 
NTIS, PC A04/MF A0Ol1; 1; GPO Dep. Order Number 
DE88006945/JAW. 

From Time-resolved studies and ultrafast detectors work- 
shop; Argonne, IL, USA (25 Jan 1988). 

The Advanced Photon Source (APS) will provide an enor- 
mous enhancement in brilliance over existing x-ray storage-ring 
sources, dramatically increasing capabilities for the extension of 
static x-ray techniques into the time domain. The excitement that 
this possibility has generated in the synchrotron radiation users 
community is evident from the enthusiasm displayed at this work- 
shop. Scientists from a variety of fields discussed new avenues in 
time-resolved research, with timescales from milliseconds to pico- 
seconds, that will be afforded by the APS. Working groups consid- 
ered what physical characteristics of the source would be crucial 
for successful experiments. Also discussed were the experimental 
difficulties to be overcome, such as uniform samples excitation and 
detector development, before many ideas can be realized. Presenta- 
tions by detector designers and builders outlined current technol- 
ogies and future research directions. Technical needs and the rec- 
ommendations of the workshop participants are summarized. 


26615 (TRI—86-2, pp 10-19) Experimental area plans for 
an advanced hadron facility. Hoffman, E.W.; Macek, R.J.; 
Tschalaer, C. (Los Alamos National Lab., NM). Dec 1986. 
NTIS (US Sales Only), PC A09/MF A01. Order Number 
DE88900349/JAW. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

A brief overview is presented of the current plans for an ex- 
perimental area for a new advanced hadron facility for the explora- 
tion of nuclear and particle physics. Reference 1 contains a more 
complete discussion of this facility and the justification and plans as 
of this date. 


26616 (TRI—86-2, pp 60-67) TRIUMF kaon factory ac- 
celerators. Craddock, M.K. (Univ. of British Columbia, 
Vancouver). Dec 1986. NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88900349/JAW. (CONF- 
8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

To accelerate the 100 pA proton beam from the TRIUMF 
cyclotron to 30 GeV, a chain of 5 fast-cycling synchrotrons and dc 
storage rings is proposed. 450 MeV H™ ions from TRIUMF are in- 
jected by stripping into the Accumulator ring. A 50 Hz Booster 
synchrotron then accelerates the proton pulse to 3 GeV, where the 
frequency swing is almost complete. In the main tunnel (170 m 
radius) are the Collector ring, which collects 5 Booster pulse trains, 
the 10 Hz Driver synchrotron and the dc Extender ring, where 
beam is stored for slow resonant extraction. The accelerator designs 
have various features, such as H™ stripping injection, high transition 
energy, and bucket-to-bucket beam transfers which will avoid or 
reduce beam loss. Dual frequency magnet power supplies provide a 
3:1 rise:fall ratio, reducing the peak rf voltage requirements to 600 


kV for the Booster (46-61 MHz) and 2400 kV in the Driver (61-63 
MHz). 
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REFER ALSO TO CITATION(S) 26370, 26399, 26401, 26496, 26527, 27402 


26617 (CERN-EP—86-193) The UA1 experiment with 
ACOL. Dowell, J.D. (European Organization for Nuclear 
Research, Geneva (Switzerland); Birmingham Univ. (UK)). 
20 Nov 1986. 22p. (CONF-8606286—6). NTIS (US Sales 


aly)» PC A03/MF AOl. Order Number DE88900417/ 
AW. 


From 6. international conference on proton-antiproton phys- 
ics; Aachen, F.R. Germany (30 Jun 1986). 

The plans for upgrading the UA1 detector for experiments 
at the improved CERN p anti p Collider with ACOL are de- 
scribed. Emphasis is given to the new uranium-tetramethylpentane 
calorimeter but the necessary changes to the other parts of the de- 
tector are also discussed. 15 refs., 18 figs., 2 tabs. 


26618 (CERN-EP—87-63) Performance of a scintillating 
fibre detector for the UA2 upgrade. Ansorge, R.E.; Aurouet, 
C.; Bareyre, P.; Bonamy, P.; Booth, C.N.; Bouchard, M.; 
Bourdinaud, M.; Cordier, M.; Crittenden, J.; Dupont, J. 
(Cambridge Univ. (UK). Cavendish Lab.; CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France); 
European Organization for Nuclear Research, Geneva 
(Switzerland); Paris-11 Univ., 91 - Orsay (France). Lab. de 
l’Accelerateur Lineaire). 31 Mar 1987. 32p. (CONF- 
8703128—9). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88900427/JAW. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

A large scintillating fiber detector for the UA2 experiment at 
the CERN anti p p Collider is under construction. It will be used 
for tracking and electron identification. The performance of a full 
scale test module containing 960 fibers of 2.1 m length and 1 mm 
diameter is described. 4 refs., 16 figs., 3 tabs. 


26619 (DOE/ER/60402—2, pp 50-53) Neutron microdo- 
simetry. Kliauga, P. Apr 1987. NTIS, PC A06/MF AOl. 
Order Number DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

A major effort was made during the past year to do preci- 
sion microdosimetry of neutrons at the RARAF facility. By preci- 
sion microdosimetry the authors mean a special effort to under- 
stand, better than previously, some of the factors which go into the 
limitation of the accuracy and precision of microdosimetric meas- 
urements of neutrons. That such factors are still not clearly under- 
stood, or at least accounted for, is immediately evident upon exami- 
nation of published microdosimetric measurements. What becomes 
immediately apparent upon examination of, say, the dose mean 
lineal energies reported, is that the spread of reported values for ex- 
ceeds the reported experimental uncertainty, commonly taken as 
about 5%. Differences of 50% are not uncommon. It is easy to 
make the mistake that since classical microdosimetry uses a well- 
established experimental tool, the proportional counter, that sources 
of error should also be well understood. However, microdosimetry 
makes use of the proportional counter in a way which is quite dif- 
ferent from its origins as a low-energy photon spectroscopy device. 
Microdosimetric spectra, particularly of neutrons, span 5 to 6 dec- 
ades of event sizes. It is by no means certain that proportionality 
extends over such a range, and in fact it has been pointed out that 
it probably does not. Data analysis techniques vary from one exper- 
imenter to another, and can substantially affect mean values as well 
as spectral shape. The authors are examining these parameters, as 
well as others, such as calibration errors, but they are especially 
concentrating on the effect of counter design and performance on 
the resultant spectra which the counter measures. 
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26620 (DOE/ER/60402—2, pp 64-70) Secondary emis- 
sion scintillation counter for microdosimetry at the nanometer 
level. Goldhagen, P. Apr 1987. NTIS, PC A06/MF AOl. 
Order Salaee DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

The seco: emission scintillation (SES) counter is a 
device designed to count the positive ions of charged-particle 
tracks in gas volumes simulating sites in tissue with diameters of the 
order of 1 nanometer. Based on suggestions by H.H. Rossi and 
A.M. Kellerer, the basic idea of the device was developed by A. 
Kosiara, M. Biavati, and R.D. Colvett in the late 1970s. The device 
was substantially modified in 1982, but work on it was suspended 
before the new version could be tested, in order to devote full-time 
effort to rebuilding RARAF. Work resumed on the SES counter in 
1986. A diagram of the prototype SES counter now being tested is 
shown. A weak electric field in the cylindrical collection region of 
the device drifts ions from a track to a small region (less than 1 
mm) of high electric field where they are accelerated by several 
kilovolts onto a dynode, producing secondary electrons. The sec- 
ondary electrons are then accelerated onto a plastic scintillator, and 
the resulting light is detected by a photomultiplier. The passage of 
a charged particle is established by a solid state detector, which 
triggers electronics detecting coincidences and measuring the 
timing and amplitude of pulses from the photomultiplier. 


(FNAL/C—87/230) CDF [Collider Detector at 
Fermilab] detector simulation. Freeman, J. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Dec 1987. eet 
AC02- 76CH03000. 14p. (CONF-8708186—6). NTIS, 
A03/MF A011; 1; GPO Dep. Order Number DES80052807 
JAW. 

From Workshop on detector simulation for the SSC; Ar- 
gonne, IL, USA (24 Aug 1987). 

The Collider Detector at Fermilab (CDF) uses several dif- 
ferent simulation programs, each tuned for specific applications. 
The programs rely heavily on the extensive test beam data that 
CDF has accumulated. Sophisticated shower parameterizations are 
used, yielding enormous gains in speed over full cascade programs. 
3 refs., 5 figs. 


26622 | (FNAL/C—87/231) A fast calorimeter simulation 
for SSC [Superconducting Super Collider] detector 


Newman-Holmes, C.; Freeman, J. (Fermi National Acceler- 
ator Lab., Batavia, IL (USA)). Dec 1987. Contract AC02- 
76CH03000. 10p. (CONF-8708186—5). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88006278/JAW. 

From Workshop on detector simulation for the SSC; Ar- 
gonne, IL, USA (24 Aug 1987). 

We have developed a fast and easily varied simulation of a 
“generic” 4a calorimeter. The program enables one to study the 
gross features of detector response for various physics processes. 
The simulation program is described and some examples of its use 
are presented. 3 refs., 6 figs. 


26623 (FNAL/C—88/15) Bottom acceptance, trigger effi- 
ciency and resolution at Fermilab fixed-target experiments. 
Purohit, M.V. (Fermi National Accelerator Lab., Batavia, 
IL (USA)). Jan 1988. Contract AC02-76CH03000. 7p. 
(CONF-8711128—4). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE88005963/JAW. 

From Workshop on high sensitivity beauty physics at Fermi- 
lab; Batavia, IL, USA (11 Nov 1987). 

We present results on the acceptance, trigger efficiencies and 
resolutions expected for bottom events produced by a 900 GeV 
proton beam on a fixed target. Also examined is the question of a 
central hole in such a detector, its impact on acceptance and radi- 
ation damage. 4 refs., 3 figs. 


26624 (IA—1427, pp 210) WARM!’ - water neon 
monitor. Assido, H.; Piestun, S.; Shemesh, Y.; Algom, A.; 
Ronen, Y. (Israel Atomic Energy Commission, Tel Aviv). 


Aug 1987. NTIS (US Sales Only), PC A13/MF AO1. Order 
Number DE88780048/JAW. 


In Research laboratories annual report 1986. 
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26625 (I[AE—4439/15) Spectrometric analog-to-digital 
converter. Andronov, O.I.; Brovchenko, V.G.; Evdokimov, 
S.T.; Kozlov, N.V. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1987. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number T188701982/JAW. 

The 12-bit unified analog-to-digital converter (ADC) is de- 
signed fo using in an ionization radiation spectrometers. The 
module is made in CAMAC standard with the front panel of 
double width. The conversion coefficients are 4095, 2048, 1024, 
512, 256 chan./5V. The differential nonlinearity is less than 1% of 
the channel width in the signal amplitude interval from 20 mV to 
5V. Temperature drift compensation of bias voltage in the ADC 
analog units is provided. The measured temperature instability of 
bias voltage is less than 0.2 chan./deg. The clock pulse generator 
frequency is 100 MHz. 4 refs.; 4 figs. 


26626 (IEN-DIQUI—5/85) Efficiency of Ge(Li) detector 
in function of the source-detector distance. Bernedo, L.F.B. 
(Instituto de Engenharia Nuclear, Rio de Janeiro (Brazil)). 
17 Jul 1985. 7p. (In Portuguese). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE88701441/JAW. 

Using Ba-133, Cs-137, Mn-54, Na-22 and Co-60 sources, the 
Ge(Li) detector efficiency was measured in function of the gamma 
rays energy for different source-detector distances. Efficiency 
curves (efficiency versus distance) for the 356,510,835 and 1274 
KeV gamma rays were evaluated. (L.M.J.). 


26627 (FVE-OEA/OEF—87-58) PROZA device readout 
system development. Belikov, N.I.; Vasil’'ev, A.N.; Gonchar- 
enko, Yu.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1987. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88701447/JAW. 

PROZA device readout modernized system designed for 
studying polarization phenomena in exclusive processes is de- 
scribed. To increase the readout system efficiency, leveling storage 
and a special channel for transmitting data to a computer have been 
introduced to a set of its electronic equipment, as well as parallel 
data readout from all recording channels was carried out. The 
modernized data readout system can record 200-300 events during 
one collection (about 100 Kbyte), at that its dead time decreases to 
0.2 ms. 14 refs.; 2 figs. 


26628 (IFVE-OEF—87-85) Study of energy and space 

resolution of modular hadron calorimeter at 18 and 38 GeV. 
Datsko, V.S.; Donskov, S.V.; Inyakin, A. and others. (Go- 
sudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1987. 
10p. (in Russian). (SERP-E—163). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number T188702067/JAW. 

A 40-ton hadron calorimeter presenting a matrix of a hun- 
dred autonomous moduli is described. Each modulus of the calo- 
rimeter contains a plastic scintillator of the size 200x200x5 mm, a 
light pipe- with surface reemitter-shifter and fibrous monitoring 
system. Dependences of energy and coordinate resolution of the 
calorimeter depending on the point of particle incidence are investi- 
gated. Energy resolution measured at 38 and 18.5 GeV 7/sup -/- 
mesons constitutes 11 and 16% respectively. For a 38 GeV electron 
beam energy resolution equals 3.8%. It is ascertained that energy 
resolution of the calorimeter does not depend practically on the 
point of 7/sup -/-meson incidence, except the region of ~ 1.5 cm 
near the light pipe, where it increases by a quarter. Coordinate ac- 
curacy depends on the point of hadron incidence in the calorimeter 
and it is improved near the cell edge. 18 refs.; 10 figs. 


26629 (IFVE-ONF—87-25) Proportional chambers for 
the > installation. Antipov, Yu.M.; Bezzubov, V.A.; Kostro- 
min, P.P.; Pirtskhalava, R.V. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij; AN Gruzinskoj SSR, Tbilisi. Inst. 
Fiziki). (Gomudarstvenny} Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Eh- 
nergij). 1987. 16p. (in Russian). NTIS (US Sales Only), PC 
A02/MF A01. Order Number T188702073/JAW. 
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Two types of proportional chambers used in experiments 
with SIGMA set are considered. The main parameters of detecting 
electronics, high-voltage, low-voltage and gas supplies are present- 
ed. The first type chambers consist of the round or square frames 
of sheet foiled glass-cloth-base laminate, on which surface electrode 
lands and joints between them are applied by photographic print- 
ing. The second type chamber electrodes are also made of the sheet 
foiled glass-cloth-base laminate as strips arranged at the ends of two 
rectangular metallic profiles. The chamber sensitive regions vary 
from 64x64 mm to 768x2500 mm. The chambers are used for more 
than 15 years in different experiments, such as determination of 
elastic scattering, study of J/psi and psi’ particle production, search 
for charm particles in hadron interactions, measuring the change of 
a/sup -/-meson polarizability, study of »/sup +/p-/sup 7/- system 
production. The experience of past years manifested their high effi- 
ciency and reliability. 6 refs.; 10 figs. 


26630 (IFVE-ORI—86-70) EhD-02 dose-equivalent meter 
for determining equivalent dose in mixed photon and neutron 
radiations. Abrosimov, A.I.; Alekseev, A.G.; Antipov, A.V. 
and others. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1986. 19p. (In Russian). NTIS (US Sales O Only), 
PC A02/MF AO1, Order Number TI88702077/JAW. 

The EhD-02 dosimeter based on a spherical tissue-equivalent 
proportional counter has been designed. The dosimeter can be used 
to estimate dose equivalent, dose and mean quality factors in un- 
known radiation fields. Energy response function to neutrons up to 
20 MeV has been obtained from the calculations of event spectra in 
the counter sensitive volume. The optimum gain function of a non- 
linear amplifier has been selected for the neutron spectrum group. 
In calculations account was made of atomic composition of the 
counter cathode and the filling gas, the influence of the aluminium 
layer on the internal cathode surface. The test results on the meas- 
urements in mixed radiation of photons and neutrons are presented. 
The instrument can be used as a monitor for the radiation re- 
searches in neutron fields and as a dosimeter for dose equivalent 
measurement in mixed radiation fields behind high-energy accelera- 
tor shielding. 26 refs.; 9 refs.; 5 tabs. 


26631 (INIS-BR—963, pp 40-41) Influence of the coating 
material of eletronic equilibrium in response of an ionization 
chamber in a Co-60 beam. Rocha, M.P.O.; Rodrigues, L.N.; 
Cecatti, E.R.; Almeida, C.E. de. (LNETI, t. de Produ- 
cao e€ Seguranca Radiologica, Lisboa (Portugal); Instituto de 
Radioprotecao e Dosimetria, Rio de Janeiro (Brazil)). 1987. 
(In Forttbnete). NTIS (US Sales Only), PC All/MF AOI. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26632 Te ana pp 4) Postal v- for — 
dosimetry in clinical irradiators. Di 


control of Prinzio, R. 
(Instituto de Radioprotecao e Dosimetria, Rio de Janeiro 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
srranae an Order Number DE88701617/JAW. (CONF- 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26633 (INIS-BR—963, pp 5-6) Certification of the cali- 
bration of clinical dosemeters. Araujo, M.M. de; Di Prinzio, 
R.; Silva, T.A. da. (Instituto de Radioprotecao e Dosime- 
tria, Rio de Janeiro (Brazil)). 1987. dn Portuguese). NTIS 
(US Sales Only), PC Ail/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26634 (INIS-BR—963, PP 38-39) Influence of Shutter 
motion in the reproducibility of measurements obtained with 
standard dosemeter. Di Prinzio, R.; Almeida, C.E. de. (Insti- 
tuto de Radioprotecao e Dosimetria, Rio de Janeiro 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
nae. eo Order Number DE88701617/JAW. (CONF- 
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From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26635 (INIS-BR—963, pp 41-42) Thermoluminescent re- 
sponse of calcite in function of the gamma radiation exposure. 
Lima, J.F.; Okuno, E. (Sergipe Univ., Aracaju (Brazil). Inst. 
de Fisica; Sao Paulo Univ. (Brazil). Inst. de Fisica). 1987. 
(In Portuguese). NTIS (US Sales Only), PC All/MF AOl. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26636 (INIS-BR—963, pp 43) New system 
graphic dosimetry of the Institute of Radiation Protection and 
(RD/CNEN-Brazil). Mota, H.C.; Sigaud, G.M.; 
P.G. (Instituto de Radioprotecao e ‘Dosimetria, Rio 

de Janeiro (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC All/MF A0Ol. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26637 (INIS-BR—963, pp 39-40) Use of photodiodes as 
ionizing radiation detectors. Khoury, H.J.; ee te de; 
Lira, C.A.B.O. (Pernambuco Univ., Recife (B ae 
de Energia Nuclear). 1987. (In Portuguese). NTIS (US 
Only), PC All1/MF A0Ol. Order Number DESS 7016177 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26638 (INIS-mf—11107, pp 105) Lioluminescence and 
electronic para-magnetic resonance correlation in saccharides. 
Azorin, J.; Gutierrez, A.; Munoz, E.; Pina, C.; Gleason, R. 
(Instituto Nacional de Investigaciones Nucleares, Mexico 
City; Universidad Nacional Autonoma de Mexico, Mexico 
City. Inst. de Fisica). Dec 1986. (In Spanish). NTIS (US 
Sales Only PC AO7/MF AOl. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26639 (INIS-mf—11107, pp 129) Design and construc- 
tion of a cooling system for a superficial barrier detector. 
Iturbe, J.L.; Ordonez, E. (Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City). Dec 1986. (In Spanish). 
NTIS (US Sales Only), PC A07/MF AO1l. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26640 (INIS-SU—6/A, pp 35-44) JINR supercomputer 
of the module type for event parallel analysis. Kolpakov, 
LF.; Senner, A.E.; Smirnov, V.A. (Joint Inst. for Nuclear 
Research, Dubna, USSR. Lab. of High Energy). 1987. (in 
Russian). NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE88780076/JAW. (N—2(22)-87). 

In JINR rapid communications. Collection. 

A model of a supercomputer with 50 million of operations 
per second is suggested. Its realization allows one to solve JINR 
data analysis problems for large spectrometers (in particular 
DELPHY collaboration). The suggested module supercomputer is 
based on 32-bit commercial available microprocessor with a proc- 
essing rate of about 1 MFLOPS. The processors are combined by 
means of VME standard busbars. MicroVAX-11 is a host computer 
organizing the operation of the system. Data input and output is re- 
alized via microVAX-11 computer periphery. Users’ software is 
based on the FORTRAN-77. The supercomputer is connected with 
a JINR net port and all JINR users get an access to the suggested 
system. 2 refs.; 4 figs. 
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26641 (ITEF—61(1987)) Method of fast event selection. 
Gusev, L.N.; Chernyshev, V.P. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1987. 10p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number T188702095/JAW. 

A system of fast event selection recording at the installation 
with proportional chambers when investigating m-meson scattering 
on nuclei is described. The system contains memory registers, an 
information coding block and a digital processor. A method for fast 
event selection, which is carried out by selection of such events 
among all possible where one particle scattering by the angie larger 
than the designed one takes place, is considered in detail. The 
system is based the integrated circuits. The total time for analysis 
equals 500 ns. The coefficient of event selection is about 5x10/sup 
3/. 


26642 (ITEF—121(1987)) Installation for study of +- 
quantum scattering. Goryachev, V.S.; Davydov, A.V.; No- 
vikov, V.M.; Romasheva, P.I.; Stepanov, A.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. 16p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188702103/JAW. 

The installation represents a universe device for studying - 
quanta angular distributions in experiments studying nuclear reso- 
nant (classical and Moessbauer), Compton, Releev and Delbruck 
scattering as well as annihilation radiation yield under hard y- 
quanta action. Automatic control of the installation is carried out 
by a programming unit, which determined the number of scattering 
angles in the given interval, the number of measurements under 
each angle, measurement time. The information is set into the 
memory of the "NOKIA LP 4840” multichannel analyser. 6 figs. 


26643 (ITEF—175(1986)) IVK-2 on-line measurement 
system on the base of PUOS/PTsS projectors with distribut- 
ed DVK-1 microcomputers and Electronica-60 control com- 
puter. Verebryusov, V.S.; Kaspin, A.I.; Krupnov, V.E. and 
others. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1986. 17p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
TI88702105/JAW. 

A new IVK-2 on-line measurement system on the base of de- 
vices for photomaterial processing from track detectors including 
up to 16 peripheral microcomputers having local networks with the 
central Electronica-60 computer, is described. 7 refs.; 3 figs. 


26644 (ITEF—176(1986)) Simulation of particle detection 
processes and processes of particle kinematic parameter re- 
construction in a xenon bubble chamber. Avdeev, N.F.; De- 
midov, V.S.; Nikitenko, A.N.; Sokolov, M.M.; Shebanov, 
V.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1986. 34p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
T188702106/JAW. 

A program for simulation of K/sup +/ and K/sup -/-meson 
decays in a xenon bubble chamber is described in brief. The results 
of test of simulation correctness by K-decays easily identified in the 
experiment are presented. 21 refs.; 9 figs. 


26645 (ITEF—192(1986)) Electronics for readout and 
storing data form large multiwire chambers. 
Bogdanov, E.T.; Men’shchikov, R.A.; Nedosekin, A.A.; 
Rozhkov, A.B.; ‘Sadykov, V.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1986. 12p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number T188702107/JAW. 

Electronics for signal recording from (MPC) large multiwire 
proportional chamber is developed. Length of signal wires is up to 
2 m, the step makes up 2.5 mm, the total number of wires is about 
15000. The equipment permits to operate with MPC using cheap 
gas mixtures of Ar+CO/sub 2/ type and to include signals from 
MPC to fast logic of preliminary selection of events. 9 refs.; 4 figs. 
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26646 (JINR—13-87-31) Measurement of the resistive 
coating transparency. Barabash, L.S.; Mesarosh, L.; Svetov, 
L.V.; Chalyshev, V.V.; Koreshkova, Tay; Semechkin, A.V.; 
Shchibrya, G.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of New Acceleration Methods; Gosudarst- 
vennyj Nauchno-Issledovatel’skij i Proektnyj Inst. Lakokra- 
sochnoj Promyshlennosti, Moscow (USSR)). (Joint Inst. for 
Nuclear Research, Dubna (USSR). Dept. of New Accelera- 
tion Methods). 1987. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF Aol Order Number T1I88702123/JAW. 
The measurements of resistive wating transparency used in 
plastic drift tubes as cathodes are presented. The measurements 
have been performed on surface resitances of 9kM/square, 3 kN/ 
square and 470 0/square at distances of 100 mm and 325 mm be- 
tween the centres of the cathode electrodes. Over this range of sur- 
face resistances, losses due to the skin-effect are small and the trans- 
parency coefficient equals ~ 1. The setup and the method of meas- 
uring resistive coating transparency are described. 7 refs.; 4 figs. 


26647 (JINR—13-87-104) Cherenkov counter with water 
radiator and spectrum converter. Belyaev, I.M.; Gavrish- 
chuk, O.P.; Zolin, L.S.; Peresedov, V.F. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki; 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1987. 6p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
TI88702124/JAW. 

A threshold Cherenkov counter is described. Its radiator is 
made as a cell (200x400x60 mm) filled with an aqueous amino-G- 
salt solution. Amino-G-salt is used to convert Cherenkov radiation 
in the range of 400-550 nm. The light collection efficiency changes 
insignificantly within the radiator volume. The counter is used in 
the magnetic spectrometer for particle identification and selective 
triggering. 9 refs.; 6 figs.; 1 tab. 


26648 (JINR—13-87-250) Time selector. Do Hoang 
Cuong; Merzlyakov, S.I.; Pasyuk, E.A. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nucleaf Problems). 
1987. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number T188702125/JAW. 

A time selector intended for researching time distribution of 
the events started by some initial event is described. The device is 
made in a CAMAC module of a unit width and is controlled from 
the DATAWAY crate. The number of channels is changed from 8 
to 1024; duration of the channel is from 1 to 128 (us); the number 
of measurement cycles is from 1 to 128. Information is transferred 
from the module to the DATAWAY in ULS data block mode. The 
generator is stabilized by quartz. 3 refs.; 2 figs.; 3 tabs. 


26649 (JINR—13-87-290) Possibility of improvement of 
spatial resolution in multistep avalanche chambers. Abdushu- 
kurov, D.A.; Smykov, L.P. (AN Tadzhikskoj SSR, Du- 
shanbe. Fiziko-Tekhnicheskij Inst.; Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1987. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number T188702126/JAW. 

The influence of the signal amplitude on the spatial resolu- 
tion of multistep avalanche chambers (MSAC) has been determined 
for the detection of 8-particles. Large signal amplitudes (25% of 
events) deteriorate substantially the spatial resolution of the detec- 
tors. The analysis of the signal amplitude with selective coordinate 
detection allows the spatial resolution of MSAC to be improved ap- 
proximately by a factor of 2. It can be equal to 0.5-1 mm in the 
detection of the isotropic radiation of /sup 14/C and /sup 32/P. 7 
refs.; 3 figs. 


26650 (JINR—13-87-312) Optical system of laser illumi- 
nated streamer chamber. Sodnomyn, Eh.; Ban Khe Sok; 
Ilieva-Sokolinova, N.K. and others. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems). 1987. 
9p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number T1I88702127/JAW. 
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An optical system of the laser-illuminated streamer chamber 
is described. Charateristics of the optical system elements are given. 
Photographs of particle tracks were obtained for the first time. The 
photographs were taken with bright-field and dark-field techniques. 
The results obtained in the course of experiments and opportunities 
of using the laser-illuminated streamer chamber in physics are dis- 
cussed. 15 refs.; 6 figs. 


(JINR-E—13-87-387) Basic epee of the me- 
sooptical Fourier transform microscope for nuclear research 
emulsion. Bencze, Gy.L.; Soroko, L.M. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1987. 8p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number T1I88702149/JAW. 

The basic parameters of the Mesooptical Fourier Transform 
Microscope (MFTM) for nuclear emulsion, namely, the accuracy of 
measurements, the resolution, the signal-to-noise ratio, the depth of 
focus and the speed of operation are treated theoretically. The ad- 
vantages of the MFTM over the traditional optical microscope are 
presented. 12 refs.; 6 figs. 


26652 (JINR-E—13-87-388) Imaging eae of the 

Fourier transform for nuclear re- 
search emulsion. Bencze, Gy.L.; Soroko, L.M. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1987. 7p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number T188702150/JAW. 

The optical signal transformation in the Mesooptical Fourier 
Transform Microscope (MFTM) for nuclear emulsion is treated in 
terms of Fourier Optics. A continuous conversion of the traditional 
optical microscope into the MFTM is followed. The images of dot- 
like and straight line objects given by the MFTM are discussed. 14 
refs,; 6 figs. 


26653 (JINR-E—13-87-389) Event searching algorithms 
in mesooptical Fourier transform microscope for nuclear re- 
search emulsion. Bencze, Gy.L.; Soroko, L.M. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1987. 12p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number T188702151/JAW. 

The relationship between the spatial position of the straight 
line particle tracks in a nuclear research emulsion and the output 
signals of the Mesooptical Fourier Transform Microscope (MFTM) 
is treated. It is shown that these output signals do contain the infor- 
mation about z-coordinate of the particle track. Event searching al- 
gorithms based on the output signals of the MFTM< are described. 
10 refs.; 10 figs. 


26654 (JINR-R—1-87-51) Identification by masses of 
fast one-charged fragments registered in a magnetic spectrom- 
cher with wine apmk ulamebeee: Gieiedihy thc Mulas, Eh.; 
Zhmyrov, V.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1987. 13p. (In Russian). S (US les Only), PC A02/ 
MF AO1. Order Number T188702156/JAW. 

There are proposed and analysed three criteria of effective 
selection of relativistic one-charged nuclear fragments registered by 
means of the magnetic with the wire spark chambers: 
1) unified criterion of geometrical selection of events; 2) two two- 
dimensional criteria of selection by masses of protons, deuterons 
and tritons. Geometrical criterion reduce the loss of true events 
within the most critical interval of particle momenta up to about 
15%. Criteria of selection by masses are based on double independ- 
ent measurement of particle masses. They give the possibility to 
select particles produced at the cross-section of about 10/sup -4/- 
10/sup -6/ lower then all the other particles. 12 refs.; 7 figs.; 5 tabs. 


26655, (JINR-R—10-87-116) PS-35R 4-channel scanning 
measuring projector. Vyskochil, S.; Karpenko, G.V.; Tok- 
menin, V.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1987. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
T188702181/JAW. 

A new design is presented for a scanning measuring projec- 
tor used to scan photos from 5 m RISK-spectrometer registrated 
onto the 35 mm film. With this projector one gets a possibility to 
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treat stereoviews on four rolls installed simultaneously in the film 
channels. 4 refs.; 6 figs. 


26656 (JINR-R—10-87-272) BIS-2 spectrometer data ac- 
quisition system. Aleev, A.N.; Aref'ev, V.A.; Balandin, V.P. 
and others. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1987. 13p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
TI88702185/JAW. 

The organization of data acquisition system for the BIS-2 
spectrometer including the multiprocessor computer system, de- 
vices for preliminary selection of events and data compression is 
considered. The processes of data transmission and main character- 
istics of data acquisition system are described. The designed system 
allows one to reduce time of data reading and transmission to the 
ES-1040 computer by a factor of 4.5, to compress the information 
by a factor of 2.25, to reduce the size of data blocks for writing on 
magnetic tape by 25% and to increase the number of useful events 
by 10% as compared with the previous data acquisition system. 18 
refs.; 7 figs.; 2 tabs. 


26657 (JINR-R—10-87-339) Application of specialized 
RISC processor for realization of algorithms for track signal 
filtration on data read from CCD. Ban, Ya.; Kotov, V.M.; 
Kharcharufkova, K. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation; Slovenska Akademia Vied, Kosice (Czechoslova- 
kia). Ustav oa Fyziky). (Joint Inst. for Nucle- 
ar Research, ibna (USSR). Lab. of Computing Tech- 
Sales and Automation). 1987. 6p. (In Russian). NTIS (US 
les Only), PC A02/MF A011. Order Number T188702186/ 


diamine for track signal filtration from bubble and 
streamer spark chambers read by CCD matrix with elements of 
256x288 dimensions are described. The microprogrammed RISC 
processor is used for preliminary processing and filtration of data 
obtained. It makes possible to recognize and filter track elements in 
the zone of 0.25 mm/sup 2/ square during 0.17-0.20 s, that main- 
tains it in real time operation. 4 refs.; 3 figs.; 2 tabs. 


26658 (JINR-R—13-87-15) PEhGAS multimodule 47- 
spectrometer of gamma quanta and charged particles. Agar- 
onyan, F.A.; Akhperdzhanyan, A.G.; Gonusek, M. and 
others. (Erevanskij Fizicheskij Inst. (USSR); Ceskoslo- 
venska Akademie Ved, Rez. Ustav Jaderne Fyziky). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions). 1987. 21p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number T188702187/JAW. 

The project of a multimodule 47-spectrometer of gamma- 
quanta, neutrons and charged particles is described. The set up is 
intended for registration of single gamma-quanta up to 30 MeV 
energy and for simultaneous evaluations of total energy of gamma- 
quanta cascade; determination of gamma-multiplicity distribution up 
to M/sub y/=30, identification of gamma-quanta, neutrons and 
charged particles by the spectrometer detectors. The spectrometer 
consists of 72 modules made of CsI(T1) scintillation crystals divided 
into two assemblies each having 36 modules. Each module has a 
hexagonal base with 100 mm diameter of outer circle and 150 mm 
length. The modelling of the response functions of the spectrometer 
to gamma-quanta multiplicity, gamma radiation energy by the 
Monte Carlo method are presented. 27 refs.; 18 figs.; 2 tabs. 


26659 (JINR-R—13-87-358) Technique for particle track 
curvature measurement by means of the mesooptical Fourier 
transformation microscope. Soroko, L.M. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 


1987. 1lp. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188702188/JAW. 

A new technique of the particle track curvature measure- 
ment by means of the Mesooptical Fourier-Transformation Micro- 
scope (MFTM) is described. It is shown that this information is 
taken from the mesooptical image lengths along the angular coordi- 
nate. To evaluate the curvature radius of the particle track it is suf- 
ficient to measure only two linear quantities: the lengths of the left 
and right mesooptical images of the particle track. The errors in- 





44 INSTRUMENTATION 
4401 Radiation | 


herent to this new technique of curvature measurement are evaluat- 
ed. The experiments which verify validity of the theoretical back- 
grounds are described. It is shown that MFTM can be used for esti- 
mation of the curvature radius of particle tracks in photographs 
taken in any — track chamber with a magnetic field. 12 refs.; 
10 figs. 


26660 (N—88-15601, pp vp) Analysis of relativistic nu- 
cleus-nucleus interactions in emulsion chambers. McGuire, S. 
C. Nov 1987. NTIS, PC A99/MF E03. 

In NASA, Marshall Space Flight Center, research reports: 
1987 NASA/ASEE Summer Faculty Fellowship Program. 

The development of a computer-assisted method is reported 
for the determination of the angular distribution data for secondary 
particles produced in relativistic nucleus-nucleus collisions in emul- 
sions. The method is applied to emulsion detectors that were placed 
in a constant, uniform magnetic field and exposed to beams of 60 
and 200 GeV/nucleon O-16 ions at the Super Proton Synchrotron 
(SPS) of the European Center for Nuclear Research (CERN). 
Linear regression analysis is used to determine the azimuthal and 
polar emission angles from measured track coordinate data. The 
software, written in BASIC, is designed to be machine independent, 
and adaptable to an automated system for acquiring the track co- 
ordinates. The fitting algorithm is deterministic, and takes into ac- 
count the experimental uncertainty in the measured points. Further, 
a procedure for using the track data to estimate the linear momenta 
of the charged particles observed in the detectors is included. 
26661 (NUCLEBRAS-CDTN—593) Measure of uranium 
enrichment by 14 MeV neutron irradiation. Rezende, H.R. 
(Centro de Desenvolvimento da Tecnologia Nuclear, Belo 
Horizonte (Brazil)). 1987. 113p. (In Portuguese). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88701529/JAW. 

A non-destructive technique for the determination of urani- 
um in UO/sub 2/ samples was developed, marking use of the 
change in the fission cross of a nuclide with the neutron energy. 
The active interrogation method was used by irradiating the sam- 
ples with pulsed 14 MeV neutrons and furtherdetection of delayed 
fission neutrons. In order to descriminated U-238 from U-235 the 
neutron energy was tailored by means of two concentric cylinders 
of lead and paraffin/poliethylene, 11 and 4 cm thick. Between neu- 
tron pulses, delayed neutrons from fission were detected by a long 
counter built with five BF/sub 3/ proportional counters. Calibra- 
tion curves for enrichment and total mass versus delayed neutron 
response were obtained using available UO/sub 2/ pellets of 
Known enrichment. Enrichment detection limit, obtained with 95% 
confidence level by the the Student distribution was estimated to be 
0.33%. The minimal detectable mass was estimated to be 4.4 g. 


26662 (RI—195) Experience in preparation and proper- 
ties of diethylene glycol bisallylcarbonate charged particle de- 
tectors. Voronov, A.V.; Kocherov, N.P.; Shigaev, O.E.; 
Alekseev, N.N.; Nikiforenko, VSS. (Radievyj Inst., 

grad (USSR); Ukrainskij Nauchno-Issledovatel’ skij Inst. 
Plastmass, Donetsk). (Radievyj Inst., Leningrad (USSR)). 


1986. 17p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188702205/JAW. 

The experience in manufacturing of charged particle track 
detectors using allyl diglycol polycarbonate monomer made in 
USSR is described. Different temperature cycles of polymerization 
were studied. Time-temperature polymerization cycles were calcu- 
lated for cases when benzoyl peroxide initiator was used. Effect of 
initiator concentration on detectors quality was studied. Discrimina- 
tion power of detectors was also derived. The energy resolution 
obtained from alpha particle track diameter measurements is better 
than 30 keV. 11 refs.; 6 figs. 


26663 (UND-HEP—87-BB01) A monitor and control 
system for high voltage, gating, and triggering of a scintillat- 
ing fiber active target. Baumbaugh, B.; Bishop, J.; Gardner, 
R.W.; Mountain, R.J.; Ruchti, R.; Baumbaugh, A: Knicker- 
bocker, K. (Notre Dame Univ., IN (USA). Dept. of Phys- 
ics; Fermi National Accelerator Lab., Batavia, IL (USA)). 
Oct 1987. Contract ACO03- 84ER80146; AC02-76CH03000. 
Tp. (CONF-871006—46). NTIS, PC A02/MF A01; 1; GPO 
Dep. Order Number DE88006014/JAW. 


ERA-13/11 / 3598 


From Nuclear science symposium; San Francisco, CA, USA 
(21 Oct 1987). 

A monitor and control system has been designed, construct- 
ed and tested at Notre Dame for the purpose of controlling all as- 
pects of a Scintillating Fiber Active Target system used in High 
Energy Physics Experimentation. The SFT Active Target system 
requires control of high voltages, gating, trigger counters, and mon- 
itoring. In addition, it resides in a radioactive area with very limit- 
ed access. The control system uses a Leading Edge microcomputer, 
two specialized Z80-based processors, associated DACs, ADCs, 
discrete semiconductors, linear ICs, and TTL and MECL logic. All 
of the hardware and software is custom-built; its design and per- 
formance is discussed. 5 refs., 4 figs. 


26664 (UND-HEP—87-RR01) A scintillating fiber-optic 
active target (SFT) for studies of high energy photoproduc- 
tion. —— R.; a B.; Bishop, J.; Busenitz, J.; 
Cason, N.; Cunningham, J Gardner, R.; Kennedy, C.; 
Mannel, E.; Mountain, R.J. (Notre Dame Univ., IN (USA). 
Dept. of Physics; Fermi National Accelerator Lab., Batavia, 
IL (USA); Synergistic Detector Designs, Mountain View, 
CA (USA)). Oct 1987. Contract AC03-84ER80146;AC02- 
76CH03000. 6p. (CONF-871006—45). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88006012/JAW. 

From Nuclear science symposium; San Francisco, CA, USA 
(21 Oct 1987). 

A high resolution, gateable, Scintillating Fiber Target (SFT) 
has been developed for Fermilab Experiment E687 to study charm 
and beauty particle production and decay in high energy photon 
interactions. The detector consists of a scintillating target of either 
GS1 Cerium glass fibers or polystyrene fibers of 294m cross sec- 
tion, a multi-stage image intensifier and an intensified CCD or SIT/ 
VIDICON camera system used in conjunction with a custom-built 
video data acquisition system. 7 refs., 8 figs., 1 tab. 


Improved double fluorescence detector for x-ray 
sblapiien spectroscopy. Heald, S.M. (Department of Ap- 
plied Science, Brookhaven National Laboratory, Upton, 
New York 11973). Review of Scientific Instruments; 59: No. 
4, 650-651(Apr 1988). Contract AC02-76CH00016;AS05- 
80ER 10742. 
An improved double fluorescence detector for x-ray absorp- 
tion spectroscopy is described and compared to a standard filter-slit 
detector. 


26666 US DOE aerial radiation monitoring programs. 
Jobst, J.E. Proceedings - Institute of Environmental Sciences; 
vp({1988]). Contract AC08-83NV 10282. 

EG&G Energy Measurements, Inc. operates the Remote 
Sensing Laboratory for the United States Department of Energy 
(USDOE). The Laboratory maintains eleven twin-engine aircraft, 
helicopters and fixed-wing, as aerial measurement platforms. It has 
a $23 million annual budget and 214 personnel operating at major 
facilities in Las Vegas, Nevada, and Washington, D.C. Remote 
sensing technologies include: large area radiological mapping, high 
altitude aerial photography, multispectral photography, multispec- 
tral aerial scanning, and airborne gas and particulate sampling. The 
Laboratory has developed a broad variety of remote sensing equip- 
ment; its personnel acquire, analyze, and report data to federal and 
state agencies. As a major technical resource of the USDOE, the 
Laboratory plays a key role in the federal response to a radiologi- 
cal emergency, particularly in the establishment \of a Federal Radio- 
logical Monitoring and Assessment Center (FRMAC). Many so- 
phisticated systems for acquisition and analysis are deployed to a 
FRMAC, along with an advanced communication system to link 
the participating local, state, and federal agencies. 6 figures. 
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(ESA-SP—270, pp vp) ROCOZ-A (improved 
rocket launched ozone sensor) for middle atmosphere ozone 
measurements. Lee, H.S.; Parsons, C.L. (SM Systems and 
Research Corp., Landover, MD (USA)). Aug 1987. NTIS, 
PC A21/MF A0Ol1. (ETN—88-91133; CONF-8705274—). 

From 8. ESA symposium on European rocket and balloon 
programs and related research; Sunne, Sweden (17 May 1987). 

An improved interference filter based ultraviolet photometer 
(ROCOZ-A) for measuring stratospheric ozone is discussed. The 
payload is launched aboard a Super-Loki to a typical apogee of 70 
km. The instrument measures the solar ultraviolet irradiance as it 
descends on a parachute. The total cumulative ozone is then calcu- 
lated based on the Beer-Lambert law. The cumulative ozone preci- 
sion measured in this way is 2.0% to 2.5% over an altitude range of 
20 and 55 km. Results of the intercomparison with the SBUV over- 
pass data and ROCOZ-A data are also discussed. 


26668 (INIS-BR—963, pp 4-5) Use of test source in the 
reproducibility control of a clinic dosemeter. Araujo, M.M. 
de; Di Prinzio, R.; Silva, T.A. da. (Instituto de Radioprote- 
cao e Dosimetria, Rio de Janeiro (Brazil)). 1987. (in Portu- 
guese). NTIS (US Sales Only), PC All/MF AOI. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26669 (JINR-R—14-87-293) Resolution function in neu- 
Popa, N. (Joint Inst. for Nuclear Re- 


tron diffractometry. 
search, Dubna (USSR). Lab. of Neutron Physics). 1987. 


16p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
Order Number T1I88702191/JAW. 

The resolution function in the neutron diffractometry is de- 
fined, on base of generalizing the resolution formerly formulated 
for the double axis neutron spectrometer. A polemical discussion is 
raised concerning an approach to this function existent in literature. 
The actual approach is concretized for the DN-2 time-of-flight dif- 
fractometer installed at the IBR-2 reactor. 11 refs.; 3 figs. 


(NITAR—10(691)) Acoustic displacement sensor 
for in-reactor materials testing. Neverov, V.A.; Revyakin, 
Yu.L. (Nauchno-Issledovatel'skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (USSR)). 1986. 12p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A0O1l. Order Number 
DE88701517/JAW. 

An accoustic displacement sensor for recording liquid-metal 
converter readings converting volumetric deformation of a tubular 
specimen to axial displacement of a liquid metal column has been 
developed. Sensitive sensor elements (nozzle and valve) are made 
of radiation-resistant steel and can be placed in the region of high 
temperatures (300-600 deg C) and intense reactor radiations (neu- 
tron flux density up to 10/sup 19/ m/sup -2/ x s/sup -1/, gamma 
radiation dose rate up to 10/sup 3/ Gy/s). Receiving sensor ele- 
ments (microphones) are placed in the region of normal tempera- 
tures (20-25 deg C) and low radiation flux density (up to 10/sup 4/ 
m/sup -2/ s/sup -1/). Signals comes to microphones through wave- 
guides of 5.5 m length and 6 mm in-diameter. Application of the 
acoustic sensors in the BOR-60 reactor irradiation devices has con- 
firmed the low sensitivity of measuring circuit to background noises 
from other sources of sound waves and vibrations. The tests con- 
ducted allows to recommend the given sensor design for measuring 
small (0-30 mm) linear displacements of a liquid metal level in reac- 
tor irradiation devices under effects of high-intense nuclear radi- 
ations and high temperatures when the results of measurement are 
transmitted at a distance up to 5-6 m. 9 refs.; 2 figs. 
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(OH/ERD—87/161/K) Review of microwave in- 
strumentation and measurements. Cave, T.B. (Ontario 
Hydro, Toronto (Canada). Electrical Research Dept.). 2 Jul 
1987. 13p. (MICROLOG—88-00090). Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report provides background into some of the techniques 
and instrumentation required for working with microwaves. The 
focus is on areas of interest to the Ontario Hydro Electroheat Lab- 
oratory. It is not intended to provide a comprehensive overview of 
the entire field. The techniques of making power measurements at 
microwave frequencies are reviewed. Common types of instruments 
used for such measurements are evaluated. The supporting concepts 
of mode structures and Q-factors are discussed, and the methods of 
determining these properties are examined. Finally, the various 
techniques for measuring the dielectric properties of materials at 
microwave frequencies are reviewed. 6 refs., 3 figs. 


26672 (QME—1987) Electronic measurement and meas- 
uring devices. (Quebec Ministere de l'Education (Canada)). 
1987. 324p. (In French). (MICROLOG—88-00164). Editeur 
official du Quebec (EOQ), Les Publications du Quebec, 
Case postale 1005, Quebec, P.Q., Canada G1K 7B5; $15.00 
CAN; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$10 CAN. 

This is a basic course on the principles of measurement and 
measuring devices in electronic circuits. An introductory chapter 
explains circuit parameters and circuit diagrams, with elementary 
calculation methods where applicable, and discusses how to choose 
and operate the proper measuring device. Subsequent chapters 
detail specific equipment or classes of equipment: multimeters, 
signal generators, and related devices; bridge circuits, and systems 
for generating and detecting af and RF signals (including radar and 
sonar); oscilloscopes and their accessories; instruments and tech- 
niques for testing active and passive electronic components, and 
soldering methods; and an introduction to numerical methods and 
binary logic, and the instruments using these principles. Each chap- 
ter contains student exercises and a table of terms used, giving Eng- 
lish equivalents of French terms and vice versa. Contains index. 131 
figs., 4 tabs. 


26673 Dedicated microprocessor system to control laser 
Doppler velocimetry measurements and to reduce data. Sri- 
kantaiah, D.V.; Philip, T.; Wilson, W.W. (MHD Energy 
Center, Drawer MM, Mississip pi State University, Mississip- 
pi State, Mississippi 39762). pa of Scientific Instruments; 
59: No. 5, 793-796(May 1988). 

A dedicated microprocessor system has been developed ex- 
clusively to control and reduce data from a two-component laser 
Doppler velocimeter (LDV) which uses counter-type signal proces- 
sors. The system control and data-acquisition/validation software 
residing in the EPROMs has made the LDV system a stand-alone 
instrument. The meastirements are initiated through a hex keypad 
where each key is programmed for a specific function including 
traverse of the optics. During measurements, blocks of 16 kbytes of 
raw data are transferred to a mass storage for detailed postmeasure- 
ment analysis. The system is also provided with a general purpose 
interface bus (GPIB) to enable access to a centralized data-acquisi- 
tion network. The overall LDV system is portable and has been 
successfully used in field measurements at various magnetohydro- 
dynamic (MHD) facilities and in other laboratory applications. 


26674 Magnetic probes for small-signal detection in a 
large field. Chen, X. (Plasma Fusion Center, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Review of Scientific Instruments; 59: No. 4, 
616-618(Apr 1988). 

High-precision Hall probes and B-dot probes are described. 
These probes are designed to measure magnetic field changes of a 
few gauss on a time scale of 2—3.s in a 5-kG background field. A 
digital, drift-free sample-and-hold circuit is used with the Hall 
probe to subtract the vacuum field. 
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26675 (IC—87/29) On application of mean frequency for 
seismic differentiation. eens, G.R. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Mar 1987. 
9p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number T188702013/JAW. 

A simple discriminant is introduced for differentiation of the 
underground nuclear explosion and natural earthquake. Here in- 
stead of magnitude which is related to the energy consideration is 
given to the mean frequency which is related to zero crossings and 
carries sufficient information concerning the energy. It is shown 
that this discriminant can be used in the absence of the facilities 
such as digitizer and computer. Finally, application of the proposed 
procedure is demonstrated using data from some underground and 
atmospheric explosions. (author). 12 refs, 1 fig., 1 tab. 
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5001 Basic Studies 
REFER ALSO TO CITATION(S) 26678 
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REFER ALSO TO CITATION(S) 25725, 25726, 25800, 25882, 26164, 26176, 
26212, 26245, 26404, 26411, 26948, 26953 


26676 (LU/C—8104) Polynuclear aromatic hydrocarbon 
concentrations in di mines. Final report. 
Westaway, K.C. (Laurentian Univ., Sudbury, Ontario 
(Canada). Dept. of Chemistry). Apr 1981. 130p. ‘(MICRO- 
LOG—82-2992). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. $0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

A method was developed in 1979-80 for isolating and analyz- 
ing eleven of the more than thirty polynuclear aromatic hydrocar- 
bons (PAHs) in the air in dieselized underground mines. It was il- 
lustrated that PAHs were present in the air in underground mines 
at levels significantly higher than those in the air above ground. 
The results suggested that the PAH concentrations were directly 
related to the amount of diesel activity but were smaller when the 
amount of ventilation was increased. This work was extended in 
1980-81. First, the method has been used to analyze samples collect- 
ed in three different mines. These samples have illustrated that sev- 
eral important differences exist between nickel mines and salt 
mines. In addition, this work has identified several other factors, 
such as blasting, that influence the concentrations of the PAHs 
found in underground mines markedly. Samples have also been 
taken to attempt to determine how catalytic converters on the 
diesel engines affect the PAH levels in the exhaust and thus in the 
mine air. Finally, some Ames testing has been carried out in con- 
junction with the work on catalytic converters. The extracts from 
the Hi Vol samples of the diesel exhaust have been found to be mu- 
tagenic. 


26677 (NP—8770116) Atmospheric diffusion of puffs. 
Final report. Broetz, W. (Stuttgart Univ. (Germany, F.R.). 
1. Inst. fuer Technische Chemie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.)). Oct 
1985. 6lp. (In German). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE88770116/JAW. 

By releasing sootgas mixtures from vessels, puffs were gener- 
ated. They were recorded up to 1900 m photographically. The lon- 
gitudinal, lateral and vertical deviations of the mass distribution 
within a puff were determined by digital image analysis. Four class- 
es of diffusion were defined. The parameter of classification was 
the vertical gradient of temperature. It was found that there were 
only two diffusing conditions. One of them was the stable class of 
diffusion, the other ranged from néar neutral to very unstable. The 
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parameters of diffusion showed isotropic growth in conditions rang- 
ing from near neutral to very unstable. Growing was anisotropic in 
stable conditions. The ascending velocity of puffs increased with in- 
creasing atmospheric instability. With 56 refs., 7 tabs., 13 figs.. 


26678 (NP—8770123) Development of transport models 
for analysis and prognosis of during medium and 
long range transport of air pollutants. Lehmhaus, J.; 
Roeckner, E. (Hamburg Univ. (Germany, F.R.). Meteorolo- 
gisches Inst.; Umweltbundesamt, Berlin (Germany, F.R.)). 
Nov 1986. 166p. (In German). NTIS (US Sales Only), PC 
A08. Order Number DE88770123/JAW. 

The long range transport and deposition of sulfur compo- 
nents in Europe has been simulated using three trajectory models of 
different complexity. A 1-layer receiver-oriented trajectory model 
(EMEP/MSC-W) has been employed for calculating the transport 
during 1980. The results are compared with respective measure- 
ments. Moreover, a 3-dimensional stochastic model was developed 
which can principally take into account complex meteorological 
conditions like wind-shear. Using identical meteorological data sets 
(routine analyses of the Norwegian Weather Service), the model 
showed a slight improvement with respect to the EMEP-model. Fi- 
nally, a model based largely on the equations of the EMEP-model 
has been used for estimating the long term sulfur contribution from 
a number of emitter points at selected receiver points. With 18 refs., 
54 tabs., 50 figs.. 


26679 (OE—ARB12086ETRD) Hydrocarbon emissions 
from apartment building incinerators. Marson, J. (Ontario 

of the Environment, Toronto (Canada)). Jul 1987. 
76p. (MICROLOG—87-06359). Ontario Ministry of the En- 
vironment, Communications Branch, 6th. Floor, 135 St. 
Clair Ave., West, Toronto, Ont., Canada M4V 1P5; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$10 CAN. 

The performance of apartment building incinerators was 
studied at eleven incinerator sites in Toronto. The study focused on 
hydrocarbon emissions and combustion characterization. The 
chosen sites had a record of smoke and odour complaints. The 
measurements were performed with a mobile testing laboratory and 
included continuous monitoring of exhaust gas temperature, 
oxygen, carbon dioxide, carbon monoxide, and total hydrocarbons 
(THC). During the stack testing the incinerators were operated by 
the building superintendents according to normal practices. The test 
runs lasted at least a half hour following ignition. During the first 
half hour of operation none of the units met the Ministry's THC 
emission limit of 100 ppm and only one did so after this period. 
THC concentrations from the 11 sites averaged 480 ppm as meth- 
ane equivalent. Average combustion efficiency was poor (94.0%) as 
a result of high excess air and low temperatures. Multichamber in- 


cinerators performed slightly better than flue fed units. 52 figs., 32 
tabs. 


26680 (ORF—790328) Emission control of a. Detroit 
diesel 8V 71N engine derated for Final 
report of Phases 1 and 2. Lawson, A.; Piett, M.J.; Lest; AJ. 
(Ontario Research Foundation, Sheridan Park (Canada)). 28 
Mar 1979. 187p. (MICROLOG—80-2015). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 


Ottawa, Ont., Canada KIA OGI1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 

This study addresses the basic exhaust emission characteris- 
tics arising from a Detroit Diesel 8V 71N engine derated for under- 
ground use, and identifies the changes occurring to emission char- 
acteristics resulting from the application of a number of emission 
control options. As the persistence of various exhaust pollutants in 
the mine air, and the exposure of personnel to these pollutants, 
varies considerably with the nature of the mining operation, mine 
operators should consider different engine and emission control 
techniques in relation to the specific working environment of the 
equipment. No single engine or control option is identifiable for 
general use. This study, therefore, provides data for the Detroit 
Diesel engine which operators can apply to the ventilation criteria 
formula developed for CANMET by Ian French Associates. This 
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will allow selection of the best option for a particular mining envi- 
ronment, and will allow comparison with other engines and emis- 
sion control options. In order to provide some measure of compari- 
son of this 2 stroke direct injection engine with a commonly used 4 
stroke indirect injection engine derated for underground use, this 
study also shows a data comparison of the Detroit Diesel engine 
and its emission control options with an uncontrolled Deutz engine. 
33 refs., 52 figs., 54 tabs., 4 illus. 


26681 (STEV-FBT—87-25) Ammonia addition into the 
freeboard of a fluidized bed boiler. Aamand, L.E.; Leckner, 
B. (Statens Energiverk, Stockholm (Sweden); Chalmers 
Univ. of Tech., Goeteborg (Sweden). Dept. of Energy Con- 
omega Nov 1986. 24p. (CTH-IE-A—86-160). NTIS (US 
Only), PC A03/MF AOl. Order Number 
DE88752521/JAW. 
It was of interest to make tests in large-scale fluidized bed 
boiler with a 10 m/sup2/ bed. The purpose of the tests was to get a 
first experience of the advantages and disadvantages of ammonia in- 
jection in relation to other methods to decrease the emissions of 
Nosub(x). Below, the results are presented and compared with 
other NOsub(x) reduction methods, but first a short summary is 
given of the mechanisms of NOsub(x) reduction. A survey of previ- 
ous experience with ammonia injection is also presented. (authors). 


26682 (STEV-FBT—87-26) Effect of temperature on the 
sulphur dioxide uptake by Ignaberga limestone. Ghardashk- 
hani, S.; Ljunstroem, E. (Statens Energiverk, Stockholm 
(Sweden)). 1987. 19p. (CTH-OOK—87-04). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88752522/ 
AW. 


The calcination and sulphation process was analyzed for 
samples (1-2 mm particle size) of Ignaberga limestone. Two differ- 
ent ways of calcination were employed: (i) under 15 percent CO/ 
sub 2/ and 85 percent N/sub 2/ atmosphere at 700-950 degree C in 
a tube furnace and (ii) in a gas fired fluidized bed combustor (FBC) 
operating with a slight excess of air at 800-900 degree C. The calci- 
nation reaction was shown to be completed within one hour at tem- 
peratures above 850 degree C for (i) and within 20 minutes above 
850 degree C for (ii). Thermogravimetric analysis of the sulphation 
reaction was then made for precalined samples from the tube-fur- 
nace and the FBC in an atmosphere containing 4 percent O/sub 2/ 
and 0.3 percent SO/sub 2/. Three different sets of tests were per- 
formed: (a) limestone samples calcinated at temperatures between 
700-950 degree C where sulphated at 850 degree C, (b) limestone 
samples calcinated at temperatures between 650-950 degree C and 
(c) limestone samples calcinated at temperatures between 700-950 
degree C were sulphated at the calcination temperature. The per- 
centage Ca used vs temperature curves showed a maximum absorp- 
tion of sulphur dioxide at 850 degree C for (a), at 750 degree C for 
(b) and between 800 and 850 degree c for (c). Sulphation of cal- 
cined material from FBC showed the same tendency but appeared 
to have a lower absorbing capacity. 


26683 (STEV-FBT—87-29) Thermogravimetric analysis 
of Ignaberga limestone. The effect of CO/sub 2/ and SO/sub 
2/ concentration on the sulphur dioxide absorption capacity. 
Ghardashkhani, S.; Ljungstroem, E. (Statens Energiverk, 
Stockholm (Sweden). 1987. 12p. (CTH-OOK—87-07). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88752525/JAW. 

The effect of carbon dioxide and sulphur dioxide concentra- 
tion and of heat treatment on the sulphur dioxide absorption capac- 
ity was analyzed for samples (1-2 mm particles) of Ignaberga lime- 
stone. Samples, prepared by calcination in various carbon dioxide 
concentrations at 900 degree C for 16 hours, were exposed to sul- 
phur dioxide at 850 degree C. Under these conditions, no effect of 
carbon dioxide concentration on the sorbent utilization was ob- 
served. Samples prepared by calcination in various carbon dioxide 
concentrations at 900 degree C were directly exposed to sulphur di- 
oxide at 850 degree C. These samples showed a slightly improved 
sorbent utilization at higher carbon dioxide concentrations (i.e. at 
low calcination rates). In addition, samples of the limestone cal- 
cined in a tube furnace under 15 percent CO/sub 2/ in N/sub 2/ at 
850 degree C were exposed to various SO/sub 2/ concentrations. 
The results showed a somewhat greater sulphur dioxide absorption 
capacity at higher SO/sub 2/ concentrations. 
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26684 (CEA-BIB—243) Tritium conversion in tritiated 
water: study of the involved reactions: a literature survey. 
Ballereau, P. (CEA Centre d’Etudes de Bruyeres-le-Chatel, 
91 (France)). Oct 1987. 115p. (In French). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number T1I88753041/JAW. 

According to ICRP publication 30, hazards due to molecular 
tritium are not significant in comparison to hazards due to the oxi- 
dated form: tritiated water. It is thus important to know the kinetics 
of tritium/tritiated water conversion to obtain a realistic evaluation 
of the risks for the environment at level of present facilities and of 
future nuclear fusion facilities. Laboratory experiments in static 
contained conditions have shown that tritiated water is produced 
by two mechanisms: gas phase oxidation, hydrogen isotopic ex- 
change with water. The periods found are relatively long and diffi- 
cult to specify. In terrestrial atmosphere, the two mechanisms inter- 
vening in tritiated water formation are photochemical oxidation and 
biochemical reactions occurring in soil and in vegetation aerial 
parts. The corresponding periods are of some years for the first 
one, of some hours for the second one. 


26685 (iC—87/16) On definition and estimation of wind 
risk. Dargahi-Noubary, G.R. (International Centre for The- 
oretical Physics, Trieste (Italy)). Feb 1987. 1lp. NTIS (US 

Pe Only), PC A02/MF A01. Order Number T188702000/ 
AW. 


Wind risk may be defined as the probability that a selected 
strength measurement at a site exceeds a specified threshold level 
within a time period of interest, as a result of nearby events. Since 
wind data are naturally ordered in time one may be interested in a 
conditional risk giving consideration to, for example, the times and 
sizes of the most recent major events. This article presents a simple 
procedure for evaluation of conditional risk using extreme events 
and their inter-record times. (author). 6 refs, 2 tabs. 


26686 (INIS-mf— 11636, pp 49-67) Wide-spread and local 
distribution of emission. Grass], H. (GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.). Inst. fuer Physik). 1987. (In German). NTIS 
(US Sales Only), PC Al2/MF AOl. Order Number 
DE88752478/JAW. (CONF-8609335—). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

Using the radio sonde measurements at Kiev taken during 
the reactor fire at Chernobyl, the direct vertical spread conditions 
are first estimated. Horizontal trajectory analyses are then shown, 
which agree well with the measured distribution of concentration 
of radioactive trace elements in West Germany. Special features of 
the spread and the consequent suitability of the network for meas- 
uring precipitation for estimating the immission are also pointed 
out. 
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REFER ALSO TO CITATION(S) 26415, 26424 


26687 (INIS-mf—11107, pp 125) Geochemical changes 
related to earthquakes and volcanic eruptions. Segovia, N. 
(Instituto Nacional de Investigaciones Nucleares, Mexico 
City). Dec 1986. (In Spanish). NTIS (US Sales Only), PC 
A07/MF AOl1. Order Number DE88760067/JAW. (CONF- 
861201—). 

From 6. symposium on nuclear Aibiadanrs, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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26688 Climatic response surfaces from pollen data for 
some eastern North American taxa. Bartlein, P.J.; Prentice, 
1.C.; Webb, T., III. (Univ. of Oregon, Eugene). Journal of 
Biogeography; 12: 310-311(1985). Contract FG02-85ER60304. 

Ecological response surfaces are nonlinear functions describ- 
ing the way in which the abundances of taxa depend on the joint 
effects of two or more environmental variables. Continental-scale 
patterns in the relative abundances of plant taxa are dominated by 
the effects of macroclimate on the competitive balance among taxa. 
Pollen analyses record such regional variations for major vegeta- 
tion components. Empirical ecological response surfaces were de- 
rived from surface pollen and modern climate data for eight major 
taxa throughout eastern North America. The surfaces were ob- 
tained by second- or third-degree polynomial regression on two 
predictor variables, mean July temperature and annual precipita- 
tion, with various nonlinear transformations of variables to allow 
flexibility of shape. Response surface analysis consists of a remap- 
ping of abundance patterns from geographic space into climate 
space, and complements efforts to explain distributions in terms of 
biological processes. Each fitted surface is unique. The surfaces 
focus attention on the climatic location of range limits and optima, 
and on less obvious phenomena such as the spatial pattern in the 
relative sensitivity of different taxa to spatial variation in the climat- 
ic variables. Given certain assumptions, response surfaces based di- 
rectly on pollen data may be used collectively in a global nonlinear 
method for estimating past climates from postglacial pollen data. 
Such response surfaces may also be coupled to paleoclimatic simu- 
lations from high-resolution climate models to yield testable recon- 
structions of vegetational history. 


5102 Chemicals Monitoring And Transport 
REFER ALSO TO CITATION(S) 25788, 25791 


26689 (LA—8705) The use of chemical dispersants in salt 
marshes, Environmental studies research funds, No.070. Lane, 
P.A.; Crowell, M.J.; Patriguin, D.G.; Buist, I. (Lane (P.) 
and Associates Ltd., Halifax, Nova Scotia (Canada); Dal- 
housie Univ., Halifax, Nova Scotia (Canada). Dept. of Biol- 
ogy; Ross (S. L.) Environmental Research Ltd., Ottawa, On- 
tario (Canada)). May 1987. 116p. Infopall, Bay 105, 4116 - 
Saal Ave., S.E., Calgary, Alta., Canada T2C 2B3; $23.00 

This report documents the results of a study of the environ- 
mental impacts and efficiency of dispersing stranded oil in a north- 
western Atlantic coast salt marsh. The impacts of oil, dispersant, 
and oil plus dispersant treatments on vascular plants, algal-bacterial 
communities, sediment properties, and the chemical fate of the oil 
in the sediment where examined. Parallel experiments were con- 
ducted in both the field and in a greenhouse. In both field and 
greenhouse experiments a stratified random design was used. Con- 
trol, oil, despersant, and oil plus dispersant treatments were incor- 
porated into the design. Both oil and dispersant were applied by 
back-pack sprayer following wetting of the salt marsh vegetation 
with seawater. Experimental effects were observed at the communi- 
ty level and where possible, at the species and cellular levels. Hy- 
potheses developed for the various parameters were tested using 
two-way analysis of variance and the Student-Newman-Keuls mul- 
tiple range test. The results of this study indicate that dispersion of 
stranded oil in salt marshes using the application technique studied 
here, is not a viable oil spill clean-up measure. The dispersant ap- 
peared to be ineffective in removing the oil from the vegetation 
and proved to be more toxic to the vasular plant communities than 
the oil alone. Other dispersant fomulations or application techniques 


might provide better results, and should be investigated. 27 refs., 24 
tabs., 37figs. 


26690 (OH/R—87/49/K) Distribution of 2.4-D and pi- 
cloram residues in environmental components adjacent to a 
treated right-of-way. McKinley, R.S.; Arron, G.P. (Ontario 
Hydro Research Div., Toronto (Canada)). 6 Mar 1987. on 
(MICROLOG—87-06263). Ontario Hydro Research Divi 
sion, Editorial Section, 800 Kipling Ave.; Toronto, Ont., 
Canada M8Z 5S4; $10.00 CAN: MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
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The objective was to determine the presence of 2.4-D and 
picloram residues in a forest watershed adjacent to a Tordon 101 
treated right-of-way located in Eastern Ontario. Residues of 2,4-D 
and picloram were detected in soil samples at least 36 m from the 
treated right-of-way 12 days, 2 and 8 months following herbicide 
application. The number of residue occurrences was greatly re- 
duced (<4% of samples). Residues of both chemicals were also de- 
tected in water samples from a lake immediately adjacent to the 
treated right-of-way 12 days, 2 and 4 moths after right-of-way 
treatment; however, these were well below the irrigation water 
quality criteria. 2,4-D and picloram residues were also detected in 
vegetation collected 1 m off the right-of-way. Whole body analysis 
of mice revealed a detectable level of picloram 12 days and 2 
months following herbicide application. 


26691 Annual carbon dioxide cycle in a montane soil: ob- 
servations, modeling, and lications for weathering. Solo- 
mon, D.K.; Cerling, T.E. (Oak Ridge National Lab., TN). 
Water Resources Research; 23: No. 12, 2257-2265(Dec 1987). 
Contract AC05-840R21400. 

Profiles of CO2 concentrations in soil and snow, soil respira- 
tion, soil and snow temperatures, and shallow ground water chem- 
istry were monitored from March 1984 to July 1985 in a montane 
region neat Brighton, Utah. Significant seasonal variations in the 
concentrations of COs: in soil and snow occurred, and two principal 
rise-decline cycles were observed. During the first cycle the con- 
centration of soil CO: at 35 cm rose from 4200 ppmv in July to a 
maximum of 12,400 ppmv in August and then declined to 4300 
ppmv by October. This cycle is attributed to the changing produc- 
tion rate of soil CO: during the growing season. During the second 
cycle the concentration of CO at 35 cm began to rise in Novem- 
ber, reached a maximum of 7200 ppmv in early spring, and quickly 
declined to 3200 ppmv by late spring shortly after the snow cover 
had melted. This cycle is attributed to deterioration in the exchange 
of COz between the soil and atmosphere due to a deep snowpack. 
A model based on Fick’s second law of diffusion was developed to 
account for the temporal and spatial distribution of soil CO2. The 
model predicts that soil COz at 35 cm is increased by as much as 15 
times due to the deep snowpack. The elevated concentration of soil 
CO2, abundance of water, and above-freezing soil temperatures 
imply that significant soil weathering occurs during the winter in 
montane regions. 
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REFER ALSO TO CITATION(S) 25871, 25883, 25886, 25896, 25897, 26145 


26692 (DOE/CH/10335—1) Annual survey of the Re- 
tired Piqua Nuclear Power Facility. Kirsch, G.E. (Battelle 
Columbus Div., OH (USA)). Jan 1988. Contract AH02- 
87CH10335. 27p. NTIS, PC A03. Order Number 
DE88006282/JAW. 

The annual environmental radiological survey of the Retired 
Piqua Nuclear Power Facility was performed. The radiation survey 
was performed on site and samples were collected for analyses at 
the Battelle West Jefferson radiochemistry laboratory. Samples col- 
lected included area smears to be counted for removable surface 
contamination, tap water, a sump water sample, a sump sludge 
sample, and soil samples from the ground area adjacent to the facil- 
ity. Also, additional analyses were performed for these media as de- 
scribed in the survey specifications. In addition, smears, air samples, 
and water samples were collected and analyzed for tritium and are 
also described in the survey specifications. The analyses results in- 
dicate no significant change over past years’ surveys and meet all 
criteria for release of the Piqua facility. 4 figs., 3 tabs. 


26693 (OEFZS—4406) Estimate of the radiation expo- 
sure of the Austrian population due to the reactor accident 
Chernobyl. Mueck, K. (Oesterreichisches Forschungszen- 
trum Seibersdorf G.m.b.H.). Sep 1987. 40p. (In German). 
(ST—147/87). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88701531/JAW. 

One year after the reactor accident at Chernobyl an estimate 
as objective as possible of the average exposure of the Austrian 
population in the first year after the accident is attempted. Besides 
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the exposure path of external radiation from the cloud and ground 
and the exposure due to inhalation the most important path, that 
caused by ingestion of radionuclides via contaminated food is de- 
scribed in detail. The contribution of various food stuffs to the in- 
gestion dose is described. The effective equivalent dose estimated 
from the average activity concentration and the average consump- 
tion per year of the respective food stuffs amounts to 0.46 mSv for 
the adult and 0.40 mSv for the one year old infant in the first year. 
In addition to the dose due to external radiation and inhalation this 
results in a total dose of 0.53 mSv for the adult and 0.47 mSv for 
the infant. The ingestion dose estimated in this way poses possibly a 
substantial overestimation since the whole body activity content 
measured in numerous whole body counter measurements results in 
only one third of the dose estimated from food activity concentra- 
tions. 18 refs., 11 figs. 


5104 Thermal Effluents Monitoring And Transport 


26694 (GGC—792/1469) A ant, to determine ventilation 
and refrigeration requirement and costs in deep Canadian 
hard rock mines. (Golder Geotechnical Consultants Ltd., 
Vancouver, British Columbia (Canada)). Apr 1980. 187p. 
(MICROLOG—80-4674). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A OG1. $0.34 CAN per page, $3.40 minimum: 
MF $10 CAN. 

The objectives of this project were to review the methods 
used for the control of heat in deep mines in the contest of current 
and anticipated Canadian mining practice and to investigate the 
derivation of standards used to define the workplace environment 
and examine their relevence to Canadian standards and require- 
ment. The methods of study employed were to quantify heat and 
moisture source in mines and description of the average tempera- 
ture gradient. Thermal conductivity of rocks, and heat flow in air- 
ways for various Canadian mining districts; to describe the relation- 
ship between worker efficiency, machinery productivity, operation- 
al safety and the thermal environment; to list computer simulation 
techniques for temperature prediction and how they can be used to 
predict cooling requirements; to review ventilation and cooling 
techniques used outside Canada; to evaluate costs of ventilation and 
cooling in order to maintain confortable working environments at 
1000-3000 m depths; and to determine alternatives, their cost sav- 
ings, in mining methods, equipment and ventilation to achieve the 
temperature comfort range underground. 111 refs., 37 figs., 16 tabs. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 26034, 26042, 26692 
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REFER ALSO TO CITATION(S) 26430 


26695 (ACS—8407) Water supply constraints to energy 
development. Phase 3, summary report. (Acres Consulting 
Services Ltd., Niagara Falls, Ontario (Canada)). Jul 198 
201p. CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The Inland Water Directorate, Environment Canada, spon- 
sored by Energy, Mines and Resources Canada, has continued into 
a third phase, its multiphase study of Water Supply constraints to 
Energy Development. The present Phase III report follows the 
Phase I report of August 1982 and the Phase II reports of May 
1983. The Phase I report provided a comprehensive overview of 
water availablility and requirement for proposed energy develop- 
ments. In the Phase II report, the developing and testing of a 
model for the forecasting of water use and availablility was docu- 
mented. Phase III of the study has been concerned with a major 
extension of the forecasting model to cover water use in irrigated 
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agriculture. It has also been directed at updating and expanding 
previously compiled information on projected and potential water 
use by irrigation and energy related developments. 71 refs., 24 figs., 
21 tabs. 


26696 (ESL—8612) Distribution, abundance, and age seg- 
regation of bowhead whales in the southeast Beaufort Sea, 
August-September 1985. Environmental studies revolving 
funds, No.057. Duval, W.S. (ESL Environmental Sciences 
Ltd., Vancouver, British Columbia (Canada); P.N. Research 
Projects, Sidney, British Columbia (Canada); Borstad (G.A.) 
Ltd., Sidney, British Columbia (Canada)). Dec 1986. 132p. 
Infopall, Bay 105, 4116 - 64th. Ave., S.E., Calgary, Alta., 
Canada T2C 2B3; $20.00 CAN. 

This study examines the distribution, abundance, and age 
segregation of bowhead whales in relation to petroleum industry 
activities and oceanographic features in the southeast Beaufort Sea 
during the 1985 open-water season. Considerable variation has been 
observed in the distribution patterns of bowheads and two hypoth- 
eses have been formulated to explain these variations. First, whales 
may be avoiding the industrial area as a behavioural response to in- 
dustrial activity. Secondly, they may be responding to fluctuations 
in oceanographic features that affect food availability. In 1985, 
there was substantial overlap in the areas where bowheads were 
sighted and both the overall industry zone and specific sites of drill- 
ing and dredging programs. As observed in recent years, whales 
were concentrated in areas of probable high productivity of zoo- 
plankton, which provides additional support for the second hypoth- 
esis. It is suggested that the differential distribution of age classes of 
bowheads in their summer range is a result of either segregation 
during the spring migration or differences in preferred feeding habi- 
tats. 57 refs., 11 tabs.,13 figs. 


26697 (NMS—8705) Wave hindcast sensitivity. Environ- 
mental studies research funds, No.088. Penicka, F.X. (New- 
foundland Marine Sciences, Mount Pearl (Canada)). Apr 
1987. vp. Infopall, Bay 105, 4116 - 64th. Ave., S.E., Calga- 
ry, Alta., Canada T2C 2B3; $25.50 CAN. 

This report presents the results of hindcast sensitivity tests of 
the wave directional spectrum model developed by D.T. Resio and 
implemented for hindcasting in the Canadian East Coast waters by 
the Marine Environmental Data Service in Ottawa. The model is 
referred to as the Resio model. The objective was to evaluate the 
sensitivity of the model to variations in input wind fields and to fac- 
tors such as model time step and grid spacing. Variations in the 
wind fields were to include errors in wind estimates, variation of 
the percentage of pressure based winds versus kinematic analyisis 
winds and linear versus nonlinear interpolation of the input wind 
fields. An indication of the performance of the model under various 
storm conditions was to be provided by hindcasting several storms 
from the Environmental Studies Revolving Funds list of severe 
storms. 22 refs. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 25728, 25779, 25780, 25781, 25782, 25783, 
25784, 25785, 25786, 25787, 25788, 25790, 25792, 25795, 25796, 26214, 26378, 
26379, 26405, 26410, 26412, 26424, 26958 


26698 (RER—8704) Mid-scale testing of dispersant effec- 
tiveness. Environmental studies revolving funds, No.068. 
Belore, R. (Ross (S.L.) Environmental Research Lid., 
Ottawa, Ontario (Canada)). Apr 1987. 88p. Infopall, Bay 
105, 4116 - 64th. Ave., S.E., Calgary, Alta., Canada T2C 
2B3; $12.00 CAN. 

This project was to develop a mid-scale test for dispersant 
effectiveness that incorporates factors believed to be important in 
the field use of dispersants. Such a test would permit a realistic 
evaluation of dispersant effectiveness prior to expensive offshore 
tests. A review of the literature was undertaken to identify the es- 
sential components of the chemical dispersion process and the prob- 
lems and successes that have been encountered in past tests. The 
shortfall of many bench-scale tests has been their inability to model 
accurately dispersant application, dispersant-oil-water interaction 
and mixing energy. These aspects of effectiveness testing were in- 
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corporated in our design. Field-scale dispersant application gear 
was used to apply dispersant to the oil-water system and mixing 
energy was generated by waves and wind to better simulate ocean- 
ic mixing. Sixteen tests were conducted to evaluate the potential of 
the experimental set-up and procedure. The effectiveness of two 
dispersants were evaluated on two oil types thicknesses (1 mm and 
0.5 mm) and at two mixing energy levels. The dispersant-to-oil 
ratio used in the testing was 1:20 and the water temperature was 
15/sup 0/C. A statistical analysis of the data indicated that disper- 
sion efficiency was no different for the thick and thin slicks and 
was marginally different for two oil types and mixing energies. 42 
refs., 12 figs., 4 tabs. 


26699 Estuarine fine-particle budget determined from ra- 
dionuclide tracers. Olsen, C.R.; Cutshall, N.H.; Larsen, I.L.; 
Simpson, H.J.; Trier, R.M.; Bopp, R.F. (Oak Ridge Nation- 
al Lab., TN). Geo-Marine Letters; 4: 157-160(1985). Contract 
AC05-840R21400. 

The sedimentary distributions of radiocesium and plutonium 
have been used to determine patterns of fine-particle accumulation, 
estimate net sediment fluxes from different sources, and develop a 
fine-particle budget for the Hudson-Raritan estuary. It is proposed 
that the rates and patterns of fine-particle accumulation reflect a 
sediment surface in dynamic equilibrium with the wave and current 
regimes. Rates of accumulation in most estuarine areas appear to 
equal the rate of sea-level rise or land subsidence. Localized areas, 
which have not yet attained or are presently out of equilibrium, 
serve as fine particle traps. 13 references, 1 table. 


5203 Radioactive Materials Monitoring And Transport 
REFER ALSO TO CITATION(S) 25889, 25896, 26407 


26700 (INIS-mf—11107, pp 135) Radioactive cobalt par- 
tition in an aquatic environment. Hansen, A.M.; Leckie, J.O. 
(Universidad Nacional Autonoma de Mexico, Mexico City. 
Inst. de Ciencias del Mar y Limnologia; Stanford Univ., CA 
(USA). Dept. of Civil Engineering). Dec 1986. (In Spanish). 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


5205 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 26697 


26701 (ACE—8707) Local business adaptation to east 
coast offshore energy development. Environmental studies re- 
search funds, No.071. (Atlantic Consulting Economists Ltd., 
St. John’s, Newfoundland (Canada)). Jul 1987. 66p. Infopall, 
Bay 105, 4116 - 64th. Ave., S.E., Calgary, Alta., Canada 
T2C 2B3; $17.50 CAN. 

This study reviews business strategies of Newfoundland 
companies used in commercial oppertunities in offshore oil resource 
development. A survey of local companies is analyzed. The oil 
industry's assessment of local business practices is discussed. Sug- 
gestions by oil industry representatives to increase local company 
participation are given. Results of this study are compared with a 
similar survey in Nova Scotia. 7 figs., 4 tabs. 


26702 (H/BVECP—8709) Evaluation of a modified water 
cannon system to control small iceberg masses. Environmental 
studies research funds, No.081. Warbanski, G.; Banke, E. 
(Husky/Bow Valley East Coast Project, St. John’s, New- 
foundland (Canada)). Aug 1987. 152p. Infopall, Bay 105, 
4116 - 64th. Ave., S.E., Calgary, Alta., Canada T2C 2B3; 
$21.00 CAN. 

A single-cannon system intended specifically for changing 
the drift speeds and drift direction of small ice masses was tested by 
incorporating a water cannon motion compensation and placing of 
the cannon in the bow of the vessel. This choice of location allows 
for a more favourable horizontal component for the water jet 
forces and allows the introduction of a safer working distance be- 
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tween the vessel bow and the iceberg. The ability to view the ice- 
berg target during water cannon pushing operations is also im- 
proved. To achieve continuous and consistent impacts of the water 
jet on iceberg sails, a high-powered, hydraulic, control system was 
incorporated as part of the motion compensation system for the 
single cannon. This feature facilitated almost instantaneous rotation 
of the cannon in response to commands from the control panel on 
the bridge. Push tests were conducted during the entire offshore 
test program. Other tests were conducted including vessel position- 
ing tests next to icebergs, engine/pump tests with a range of nozzle 
diameters, iceberg destruction tests, and motion compensation eval- 
uation tests. The single-cannon system on the MV Placentia Bay is 
very effective in controlling small ice masses up to about 60,000 
tonnes. The modifications made to the system have resulted in a 
marked improvement in performance when compared to the con- 
ventional two-cannon system designed for fire-fighting on the MV 
Skandi Alfa and should therefore be of interest to oil industry oper- 
ators drilling in iceberg-infested waters with a need for alternative 
methods of small ice mass management. 9 refs., 33 figs., 15 tabs. 


26703 (ML—8705) Seafloor stability study, inner Scotian 
Shelf. Environmental studies revolving funds, No.061. Judge, 
J.T.; Watanabe, R.K.; Warner, J.L. (Martec Ltd., Halifax, 
Nova Scotia (Canada)). May 1987. 90p. Infopall, Bay 105, 
4116 - 64th. Ave., S.E., Calgary, Alta., Canada T2C 2B3; 
$18.50 CAN. 

This report describes a measurement program designed to 
monitor the behaviour of seafloor sediments on the Scotian shelf 
under winter storm conditions. The project was initiated in January 
1986, ran throughout the duration of the Canadian Atlantic Storms 
Program (CASP) and continued into the summer. Four measure- 
ment sites were spaced along a transect line which ran from Marti- 
nique Beach, Nova Scotia, on a bearing of approximately 156/sup 
0/ true. One site was located on gravel in 30 m water depth. The 
other three were on sand in depths of 20 m, 30 m and 37 m. The 
main measuring device was a rod, driven into the sea bottom, onto 
which was placed an especially designed washer assembly to moni- 
tor changes in seafloor elevation with time. Visual observations and 
photographs taken by divers were a major component of the field 
work. The observations were restricted to periods of relatively 
calm weather in order to obtain the required visibility at the sea 
bottom. Measured values of erosion were small at all sites, possibly 
attributed to the relatively storm-free winter period. The largest 
characteristic wave height recorded was 5.2 m. Thus, no wave 
heights approached the values of 10 to 15 m used in design for off- 
shore structures and pipelines. 45 figs., 6 tabs. 


26704 (MP—8708) Operational test of wave-forecasting 
models during the Canadian Atlantic Storms 

(CASP). Environmental studies research funds, No.076. Eid, 
B.M.; Cardone, V.S. (MacLaren Plansearch Ltd., Halifax, 
Nova Scotia (Canada)). [1988]. vp. (CE—01067). Infopall, 
Bay 105, 4116 - 64th. Ave., S.E., Calgary, Alta., Canada 
T2C 2B3; $26.00 CAN. 

This report describes work to set up and test a regional spec- 
tral ocean wave model for providing real-time wave forecasting 
during the Canadian Atlantic Storms Program (CASP), 15 January 
- 15 March, 1986. The Ocean Data Gathering Program (ODGP) 
spectral Ocean Wave Model was selected for this test. The model is 
a fully directional spectral model which resolves the spectra into 24 
directional bands and 15 frequencies. A modified version of the 
ODGP was developed to include shallow-water equations describ- 
ing wave propagation in the CASP-OC area. The main objectives 
were to identify wind and wave forecasting procedures, i.e., identi- 
fy the appropriate spectral ocean wave model to be run in real time 
during the CASP period, the availability of real-time data required 
as input to the wave model, and wave products required to meet 
operational needs; to provide real-time wave forecasting during the 
CASP field experiment; and to assess the model predictions under 
different storm conditions. Accurate wave data are required for off- 
shore oil and gas activities. Accurate wave data are required for 
offshore oil and gas activities. 37 ref. 
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(OH/CR—87/171/K) Mississagi Riverbank stabi- 
program: aquatic monitoring, 1985. Sheehan, R.W. 
(Ontario Hydro, Toronto (Canada). Chemical Research 
Dept.). 24 Jul 1987. 27p. MICROLOG—88-00145). Ontario 
Hydro Research Division, Editorial Section, 800 Kiplin; 
Ave., Toronto, Ont., Canada M8Z 5S4; $10.00 CAN; M 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
Ontario Hydro commenced bank stabilizaton work along the 
Mississagi River between Red Rock generating station and Missis- 
sagi Chutes in 1983. Water quality, fish habitat and fish population 
monitoring programs were conducted to determine the effect of the 
bank stabilization activities on the aquatic environment. These stud- 
ies were repeated in 1985 during construction at undisturbed 1983 
sites. Measured water quality parameters deteriorated at the point 
of construction activity. Specific conductance and non-filtrable resi- 
due at 105/sup 0/C values indicated an increase in the dissolved 
solids content. Turbidity and filtrable residue at 105/sup 0/C values 
also indicated an input of suspended solids in the construction ac- 
tivity area. All water quality values had returned to ambient river 
levels 300 m downstream of the construction source due to river 
dilution. Fish spawning bed substrate studies indicated that there 
was no significant difference between the substrate composition 
prior to construction in 1983 and during construction in 1985. This 
indicated that the’spawning bed was not adversely affected by the 
deposition of suspended solids from upstream construction activi- 
ties. The numbers of fish collected in 1983 and 1985 day and night 
sampling periods were similar; however, species composition and 
distribution varied. 11 refs., 6 figs., 5 tabs. 


26706 (OH/GED—87149) Lake Huron nearshore cur- 
rents in the vicinity of Bruce NPD [nuclear power develop- 
ment], 1985-1986. (Ontario Hydro, Toronto (Canada). Geo- 
technical Engineering t.). 1987. vp. Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN. 

Current measurements were taken in Lake Huron in the vi- 
cinity of Bruce Nuclear Power Development during 1985 and 1986 
as part of Ontario Hydro’s hydrological and commissioning aquatic 
studies program. The results of current measurements indicate that 
water movement was bi-directional for about 70 percent of the 
time, current speeds and frequencies to the northeast guadrant re- 
corded off Bruce HWP during 1986 were similar to those recorded 
off Bruce GS B during 1985, lake currents during 1985 and 1986 
indicated good agreement with the historic data, and there was no 
major change in wind conditions during the two years. 8 figs., 5 
tabs. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 26167 
5301 Social And Economic Studies 


(GPCE—8703) An evaluation of the utility of 
large-scale economic models for socio-economic assess- 
ment. Environmental studies revolving funds, No.067. (Gard- 
ner Pinfold Consulting Economists Ltd. (Canada)). Mar 
1987. 120p. Infopall, Bay 105, 4116 - 64th. Ave., S.E., Cal- 
gary, Alta., Canada T2C 2B3; $19.50 CAN. 

Large scale investment projects, such as the energy develop- 
ments proposed for Atlantic Canada, the Arctic and Western 
Canada in the early 1980's, simulated keen interest in the estimation 
of their social and economic impacts. The use of large-scale eco- 
nomic model was seen as a possible method of assessing these im- 
pacts. This report examines the utility of large-scale economic 
models for examining the socio-economic impact of private and 
public sector projects within a Social Impact Assessment (SIA) 
framework. It begins by examining the nature of the SIA in Canada 
to identify the types of questions at the variables that are normally 
of interest, and for which large-scale models should be able to assist 
in developing answers. A set of study models, chosen for their use- 
fulness for SIA work and public availability, is described in summa- 
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ry to outline main conceptual features. Each study model is exam- 
ined by its technical characteristics to deal with SIA questions and 
issues. The strengths and limitations of multipliers and some issues 
of interpretation for SIA work are discussed. The features of the 
different classes of models, and the properties of specific models es- 
pecially suited to analyze and assess typical SIA economic impact 
concerns are identified. 


5302 Assessment Of Energy Technologies 


26708 (EIS—87-0420(Final)) Proposed oil and gas lease 
Sale 109, Chukchi Sea, Alaska. (Minerals Management Serv- 
ice, Anchorage, AK (USA). Alaska Outer Continental Shelf 
Office). Nov 1987. vp. (OCS/EIS/EA/MMS—87-0110). 
Cambridge Scientific Abstracts, 7200 Wisconsin Ave., 6th 
Floor, Bethesda, MD 20814. 

EPA No. 870426F; DOI. 

Sale of oil and gas leases on 11.9 million hectares (approxi- 
mately 29.5 million acres) of Outer Continental Shelf (OCS) lands 
within the Chukchi Sea Planning Area of Alaska is proposed. The 
5450 blocks in the proposed sale 109 area encompass the entire 
Chukchi Sea Planning Area and are located in waters that lie from 
5 to 385 kilometers (3 to 239 miles) offshore in water depths rang- 
ing from 8 to 80 meters (26 to 263 feet). Most of the sale area lies 
in 30 to 50 meters of water. The conditional-mean economically re- 
coverable oil resource in the area is estimated to be 2.68 billion bar- 
rels, with a marginal probability of 0.20 for hydrocarbons. Produc- 
tion of oil by lease holders would reduce the nation’s short-term de- 
pendence on foreign sources of energy. Based on the results of ex- 
isting onshore petroleum development and experience with offshore 
exploration in the region, development of the leases would be bene- 
ficial to the local economy. Exploration and delineation drilling 
would produce 22,408 metric tons of muds and 54,340 metric tons 
of cuttings. Drilling of development wells would produce an addi- 
tonal. 212. 212,363 metric tons of cuttings and 68,005 metric tons of 
muds. The pipeline to TAP Pump Station No. 2 would cross 10 
rivers. An estimated 777 oil spills of less than 1000 barrels and 7 
spills of more than 1000 barrels would occur in offshore areas 
during the term of the leases. An estimated 121 oil spills of 2 to 23 
barrels, 45 spills of 24 to 239 barrels, and 22 spills of more than 239 
barrels would occur on land. If offshore spills reached estuarine 
areas, the oil could affect fisheries and populations of birds, seals, 
walruses, polar bears, beluga whales, and arctic peregrine falcons. 


26709 (EIS—87-0421(Final)) Proposed all-American pipe- 
Barbara, 


line project from the Santa Channel in California to 
McCamey, Texas (final supplement to the final environmental 
impact statement of January 1985). (Bureau of Land Man- 
agement, Riverside, CA (USA)). Nov 1987. 901p. (FES— 
87-60). Cambridge Scientific Abstracts, 7200 Wisconsin 
Ave., 6th Floor, Bethesda, MD 20814. 

EPA No. 870418FS; DOI. 

Construction and operation of a 486-mile pipeline, with a di- 
ameter of 30 inches, are proposed to transport 300,000 barrels of 
crude oil per day from an existing tank farm in McCamey, Texas to 
interconnections with existing pipelines at Webster, Texas, a dis- 
tance of 454 airline miles. The project would also involve construc- 
tion of a 32-mile lateral line to a marine terminal at Texas City. The 
All American Pipeline Company has already completed construc- 
tion of 1213 miles of a 1233-mile pipeline system designed to trans- 
port California crude oil from the Santa Barbara Channel and San 
Joaquin Valley in California to the Texas site. Operation of the 
pipeline project as an interstate common carrier for crude oil would 
benefit all regional shippers on an equal basis. The overall pipelines 
system, of which the project would be a component, would trans- 
port heavy crude oil from Santa Barbara County to refineries with 
the capability and capacity to refine the oil. The system would 
reduce the growing surplus of crude oil on the West Coast and pro- 
vide oil to markets where oil is in demand. Transportation of the 
crude oil by pipeline, as opposed to tankers, would result in signifi- 
cant savings and reduce impacts to the environment resulting from 
spills. Construction activities would displace 121 acres of riparian 
habitat, including that of the threatened Concho water snake, and 
the pipeline would cross above several municipal water sources. 
Rights-of-way clearing could result in the spread of oak wilt dis- 
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ease, and three sensitive plant species could be affected. Construc- 
tion activities could also disturb habitat of the endangered 
Atwater's greater prairie chicken near Orchard and nesting sites of 
bald eagles south of Lake Worthington. 


26710 (EIS—-87-0425(Draft)) Twin Falls (FERC No. 18), 
Milner (FERC No. 2899), Auger Falls (FERC No. 4797), and 
Star Falls (FERC No. 5797) hydroelectric projects on the 
mainstem of the Snake River Idaho. (USDOE Federal 
Energy Regulatory Commission, Washington, DC). Nov 
1987. 346p. (FERC/DEIS—0048). Cambridge Scientific 
Abstracts, 7200 Wisconsin Ave., 6th Floor, Bethesda, MD 
20814. 

EPA No. 870433D; DOE. 

Applications for licensing or relicensing four hydroelectric 
projects, designed to produce a total of 510.0 GWh per year, on 
the mainstem of the Snake River near Twin Falls, Idaho have been 
filed by Idaho Power Company (FERC No. 18), the Twin Falls 
Canal Company and the North Side Canal Company, Ltd. (FERC 
No. 2899), J-U-B Engineers, Inc. (FERC 4797), and B & C Energy, 
Inc. (FERC No. 5797). The projects would be located along a 32- 
mile stretch of the river in the Upper Snake River Basin, a large, 
sparsely populated, diverse area that includes most of south-central 
Idaho. Each license would allow a nonutility licensee to construct 
its proposed project after securing a contract for the sale of power 
from, and securing financing for, its proposed project. Operation of 
the projects would improve the reliability of the power-supply in- 
frastructure in the region and provide a portion of the additional 
electrical energy requirements estimated for 1992 and beyond. 
Local and regional economies would be boosted, and fulfillment of 
federal power requirements would be supported. Implementation of 
the projects would have significant impacts on resident trout popu- 
lations, wintering waterfowl, raptors, riparian-associated wildlife 
and vegetation, water quality, visual quality, and recreational and 
cultural resources. 


26711 (EIS—87-0456(Final)) Waste-management activi- 
ties for groundwater protection, Savannah River Plant, Aiken, 
South Carolina. (Environmental Protection Agency, Dallas, 
TX (USA). Region VI). Dec 1987. vp. (DOE/EIS—0120). 
Cambridge Scientific Abstracts, 7200 Wisconsin Ave., 6th 
Floor, Bethesda, MD 20814. 

EPA No. 870463F; DOE. 

Management of hazardous, low-level radioactive, and mixed 
waste for groundwater protection at the Savannah River Plant 
(SRP), Aiken, South Carolina is proposed. The preferred disposal 
alternative would involve modification of the SRP waste-manage- 
ment program to comply with all groundwater-protection require- 
ments by implementing the following actions: (1) removal of wastes 
at selected existing waste sites to the extent practicable and imple- 
menting closure and groundwater remedial actions as required by 
applicable state and federal regulations; (2) establishment of a com- 
bination of retrievable storage, above ground, and below ground 
disposal facilities; and (3) continuation of the use of seepage and 
containment basins for the periodic discharge of reactor disassem- 
bly-basin purge. Groundwater contamination of aquifers would be 
controlled, improving on-site groundwater as well as surface water 
quality. Associated public health risks, as well as risks associated 
with atmospheric releases, would be reduced. Risks from releases of 
transuranic and high level wastes, volatile organic compounds, 
heavy metals, radionuclides, and other miscellaneous chemical 
would be contained. Some sites would be removed from public use. 
Other adverse impacts could include local and transitory on-site 
groundwater drawdown effects and minor short-term terrestrial im- 
pacts due to the use of borrow pits for backfill. Wildlife-habitat im- 
pacts could result due to land clearing and development. 


26712 (EIS—87-0458(Final)) Disposal of Hanford De- 
fense high-level, transuranic, and tank wastes, Richland, 
Washington. (Department of Energy, Richland, WA (USA). 
Richland Operations Office). Dec 1987. vp. (DOE/EIS— 
0113). Cambridge Scientific Abstracts, 7200 Wisconsin 
Ave., 6th Floor, Bethesda, MD 20814. 

EPA No. 870452F; DOE. 

Implementation of final disposal actions for high-level, trans- 
uranic (TRU), and tank wastes located at the Hanford Site, in Rich- 
land, Washington is proposed. Specific components of the overall 
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plan would include a Hanford Waste Vitrification Plant, a Trans- 
portable Grout Facility, and a Waste Receiving and Packaging Fa- 
cility. The plan could also include additional action for long-term 
environmental protection from low-level wastes that were disposed 
at Hanford prior to 1970; that is, waste generated before the TRU 
category was established by the Atomic Energy Commission but 
which might fall into that category if generated today. The pre- 
ferred waste management plan would involve disposal of double- 
shell tank wastes, strontium and cesium capsules, and retrievably 
stores TRU wastes via geologic repositories or in-place stabilization 
and disposal. Economically and demographically, the activities 
would be expected to benefit the region. Based on evidence from 
implementation of previous disposal plans for TRU wastes, it ap- 
pears that the general public would be protected. Short-term radi- 
ation doses would be low when compared to the estimated doses 
that the same off-site population would receive from natural back- 
ground exposure during the operational period. Geologic disposal 
would result in a four- to -eight factor increase in occupational ex- 
posures due to increased doses from the extensive retrieval oper- 
ation. Transportation of wastes to the geologic site would involve 
some additional risks. Costs of geologic disposal would be greater 
than on-site disposal by a factor of four to six. Nonradiological con- 
sequences would include generation of dust and injuries and fatali- 
ties associated with retrieval, transportation, and disposal of waste. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 25916, 26579, 26911, 26946, 26950 


26713 (CONF-880361—1) 6-Acetyldihydrohomopterin 
and sepiapterin affect some GTP cyclohydrolase I's and not 
others. Jacobson, K.B.; Manos, R.E. (Oak Ridge National 
Lab., TN (USA); Tennessee Univ., Oak Ridge (USA). 
Graduate School of Biomedical Sciences). 1988. Contract 
ACO05-840R21400. 10p. NTIS, PC A02/MF-A01; GPO 
Dep. Order Number DE88006778/JAW. 

From Annual international pteridine workshop; Snowbird, 
UT, USA (13 Mar 1988). 

The first enzyme in pteridine biosynthesis, GTP cyclohydro- 
lase I, is a likely site for regulation of pteridine biosynthesis to 
occur. GTP cyclohydrolase I responds to hormonal treatment and 
is found altered in a variety of mice with genetically based neuro- 
logical and immunological disorders. Genetic loci can greatly 
modify the activity of GTP cyclohydrolase: Punch mutant in Dro- 
sophila hph-1 in mouse and atypical phenylketonuria in human. 
This report examines the ability of Ahp and sepiapterin to alter the 
activity of GTP cyclohydrolase I from mouse liver, rat liver and 
Drosophila head. 20 refs., 2 tabs. 


26714 (DOE/ER/13517—2) RNA Polymerase III tran- 
scription in higher plants: Annual performance report, Decem- 
ber 20, 1986 through December 15, 1987. Hall, B.D. (Wash- 
ington Univ., Seattle (USA). Dept. of Genetics). 1987. Con- 
tract FG06-86ER13517. 6p. S, PC A02/MF A01; GPO 
Dep. Order Number DE88006906/JAW. 

tDNA-dependent Pol III transcription is not observed di- 
rectly in extracts of wheat embryo cells or nuclei. This project 
seeks to purify wheat germ RNA Polymerase III, purify wheat 
factor TFIIIC based upon tDNA binding activity, and by using the 
two above components plus a specific cloned tDNA template, to 
screen extracts for the one missing component. 


26715 (DOE/ER/60545—1) [DNA repair and the regula- 
tion of replication]: Progress report. (Florida State Univ., 
Tallahassee (USA)). [1988]. Contract FG05-87ER60545. 7p. 
NTIS, PC A02/MF A0Ol; GPO Dep. Order Number 
DE88006912/JAW. 

DNA sequences containing the modified base, 5-methyl cy- 
tosine (SmC), are at an elevated risk of losing their informational 
content by mutation. Yet, this modified base is found in all verte- 
brate DNA, an observation which suggests that it plays a useful 
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role in the life of the cell. Essentially all methyl-C occurs in the 
mini-palindrome GpC/CpG in vertebrate cells. Because S5mC is 
spontaneously deaminated in an in vivo reaction that converts it to 
thymine, a normal but mismatched base is produced. We are inves- 
tigating the ability of the cell's repair systems to recognize the mis- 
match (T/G) and replace it with the correct base pair C:G rather 
than T:A, which would be a mutation. We have devised procedures 
for producing single base mismatches at specific sites in the DNA 
of the eukaryotic virus, SV40. The heteroduplexes are transfected 
into the host cell (CV-1) from the kidney of the African Green 
Monkey. Single clones of the resulting virus are isolated and the 
DNA examined after restriction with appropriate enzymes and sep- 
aration in gels by electrophoresis. 


26716 Induction of the heat shock regulon of Escherichia 
coli markedly increases production of bacterial viruses at high 
temperatures. Wiberg, J.S.; Mowrey-Mckee, M.F.; Stevens, 
E.J. (Univ. of Rochester School of Medicine and Dentistry, 
NY). Journal of Virology; 62: No. 1, 234-245(Jan 1988). 

Production of bacteriophages T2, T4, and T6 at 42.8 to 
44°C was increased from 8- to 260-fold by adapting the Escherichia 
coli host (grown at 30°C) to growth at the high temperature for 8 
min before infection; this increase was abolished if the host htpR 
(rpoH) gene was inactive. Others have shown that the htpR protein 
increases or activates the synthesis of at least 17 E. coli heat shock 
proteins upon raising the growth temperature above a certain level. 
At 43.8 to 44°C in T4-infected, unadapted cells, the rates of RNA, 
DNA, and protein synthesis were about 100, 70 and 70%, respec- 
tively, of those in T4-infected, adapted cells. Production of the 
major processed capsid protein, gp23, was reduced significantly 
more than that of most other T4 proteins in unadapted cells relative 
to adapted cells. Only 4.6% of the T4 DNA made in unadapted 
cells was resistant to micrococcal nuclease, versus 50% in adapted 
cells. Thus, defective maturation of T4 heads appears to explain the 
failure of phage production in unadapted cells. Overproduction of 
the heat shock protein GroEL from plasmids restored T4 produc- 
tion in unadapted cells to about 50% of that seen in adapted cells. 
T4-infected, adapted E. coli B at around 44°C exhibited a partial 
tryptophan deficiency. Production of bacteriophage T7 at 44°C 
was increased two- to fourfold by adapting the host to 44°C before 
infection; evidence against involvement of the htpR (rpoH) gene is 
presented. This work and recent work with bacteriophage 5 appear 
to represent the first demonstrations for any virus that expression of 
the heat shock regulon of a host is necessary for virus production 
at high temperature. 


26717 Extended region of nodulation genes in Rhizobium 
meliloti 1021. II. Nucleotide sequence, transcription start 
sites and protein products. Fisher, R.F.; Swanson, J.A.; Mul- 
ligan, J.T.; Long, S.R. (Stanford Univ., CA). Genetics; 117: 
No. 2, 191-201(Oct 1987). 

The authors have established the DNA sequence and ana- 
lyzed the transcription and translation products of a series of puta- 
tive nodulation (nod) genes in Rhizobium meliloti strain 1021. Four 
loci have been designated nodF, nodE, nodG and nodH. The cor- 
relation of transposon insertion positions with phenotypes and open 
reading frames was confirmed by sequencing the insertion junctions 
of the transposons. The protein products of these nod genes were 
visualized by in vitro expression of cloned DNA segments in a R. 
meliloti transcription-translation system. In addition, the sequence 
for nodG was substantiated by creating translational fusions in all 
three reading frames at several points in the sequence; the resulting 
fusions were expressed in vitro in both E. coli and R. meliloti tran- 
scription-translation systems. A DNA segment bearing several open 
reading frames downstream of nodG corresponds to the putative 
nod gene mutated in strain nod-216. The transcription start sites of 
nodF and nodH were mapped by primer extension of RNA from 
cells induced with the plant flavone, luteolin. Initiation of transcrip- 
tion occurs approximately 25 bp downstream from the conserved 
sequence designated the nod box, suggesting that this conserved se- 
quence acts as an upstream regulator of inducible nod gene expres- 
sion. Its distance from the transcription start site is more suggestive 
of an activator binding site rather than an RNA polymerase binding 
site. 
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26718 Genetic organization of the agouti region of the 
mouse. Siracusa, L.D.; Russell, L.B.; Eicher, E.M.; Corrow, 
D.J.; Copeland, N.G.; Jenkins, N.A. (NCI-Frederick Cancer 
Research Facility, MD). Genetics; 117: No. 1, 93-100(Sep 
1987). Contract AC05-840R21400. 

The agouti locus on mouse chromosome 2 acts via the hair 
follicle to control the melanic type and distribution of hair pig- 
ments. The diverse phenotypes associated with various agouti muta- 
tions have led to speculation about the organization of the agouti 
locus. Earlier studies indicated that two presumed agouti alleles, 
lethal yellow (A/sup y/) and lethal light-bellied nonagouti (a/sup 
x/), are pseudoallelic. The authors present genetic data showing 
probable recombination between A/sup y/ and three agouti muta- 
tions (a/sup t/, a, and a/sup x/), which suggest that A/sup y/ is a 
pseudoallele of the agouti locus. The close linkage of an endoge- 
nous ecotropic murine leukemia provirus, Emv-15, to A/sup y/ 
provides a molecular access to genes at or near the agouti locus. 
However, previous studies suggested that the Emv-15 locus can re- 
combine with some agouti alleles and therefore they analyzed mice 
from recombinant inbred strains and backcrosses to measure the ge- 
netic distance between various agouti alleles and the Emv-15 locus. 
The data indicate that the Emv-15 locus is less the 0.3 cM from the 
agouti locus. These experiments provide a conceptual framework 
for initiating chromosome walking experiments designed to retrieve 
sequences from the agouti locus and give new insight into the ge- 
netic organization of the agouti region. 


26719 Structure and expression of the genes, 
mcrBDCGA, which encode the subunits of component C of 
methyl coenzyme M reductase in Methanococcus vannielii. 
Cram, D.S.; Sherf, B.A.; Libby, R.T.; Mattaliano, R.J.; Ra- 
machandran, K.L.; Reeve, J.N. (Ohio State Univ., Colum- 
bus). Proceedings of the National Academy of Sciences of the 
United States of America; 84: No. 12, 3992-3996(Jun 1987). 
Contract AC02-81ER 10945. 

The genes that encode the a, 8, y subunits of component C 
of methyl coenzyme M reductase (mcrA, mcrB, and mcrG) in 
Methanococcus vannielii have been cloned and sequenced, and 
their expression in Escherichia coli has been demonstrated. These 
genes are organized into a five-gene cluster, mcrBDCGA, which 
contains two genes, designated mcrC and mcrD, with unknown 
functions. The mcr genes are separated by very short intergenic re- 
gions that contain multiple translation stop codons and strong ribo- 
some-binding sequences. Although the genome of M. vannielii is 69 
mol % A-+T, there is a very strong preference in the mcrA, mcrB, 
and mcrG genes for the codon with a C in the wobble position in 
some codon pairs. The mrC and mcrD genes do not show this 
codon preference and frequently have U or A in the wobble posi- 
tion. As the codon pairs listed above are likely to be translated by 
the same tRNA with a G in the first anticodon position, the pres- 
ence of C in the wobble position might ensure maximum efficiency 
of translation of transcripts of these very highly expressed genes. 


26720 Nucleotide sequences 1986/1987. Orlando, FL; 
Academic Press Inc. (1987). 4172p. Academic Press Inc., 
Orlando, FL 32887. 

These eight volumes are the third annual published compen- 
dium of nucleic acid sequences included in the European Molecular 
Biology Laboratory Nucleotide Sequence Data Library and the 
GenBank Genetic Sequences Data Bank. Each volume surveys one 
or more subdivisions of the database. The volume subtitles are: Pri- 
mates; Rodents; Other Vertebrates and Invertebrates, Plants and 
Organelles, Bacteria and Bacteriophage, Viruses, Structural RNA, 
Synthetic and Unannotated Sequences, and Database Directory and 
Master Indices. 


26721 Do retinal molecules bridge monomer units in the 
bacteriorhodopsin trimer structure?. Sonnewald, U.; Seltzer, 
S. (Brookhaven National Lab., Upton, NY). Biochemistry 
International; 9: No. 3, 289-297(Sep 1984). Contract AC02- 
76CHO00016. 

The possibility that retinal molecules form a Schiff base with 
one protein monomer, and its six membered ring interacts with an 
adjacent protein monomer (i.e., bridging) within the purple mem- 
brane trimer structure, is discussed within the context of published 
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data. An experiment with a cross labeling retina analogue is report- 
ed which indicates that retinal molecules do not bridge monomer 
units. 37 references, 1 figure, 1 table. 


26722 Visualization of drug-nucleic acid interactions at 
atomic resolution. X. Structure of a N,N-dimethylproflavine: 
deoxycytidylyl(3'-5')deoxyguanosine crystalline complex. 
Sakore, T.D.; Bhandary, K.K.; Sobell, H.M. (Univ. of 
Rochester School of Medicine and Dentistry, NY). Journal 
of Biomolecular Structure and Dynamics; 1: No. 5, 1219- 
1227(1984). 

N,N-dimethylproflavine forms a crystalline complex with 
deoxycytidylyl(3’-5’)deoxyguanosine (d-CpG), space group P2:,2:2, 
with a = 21.37 A, b = 34.05 A, c = 13.63 A. The structure has 
been solved to atomic resolution and refined by Fourier and least 
squares methods to a residual of 0.18 of 2032 observed reflections. 
The structure consists of two N,N-dimethylproflavine molecules, 
two deoxycytidylyl (3'-5’)deoxyguanosine molecules and 16 water 
molecules, a total of 128 nonhydrogen atoms. As with other struc- 
tures of this type, N,N-dimethylproflavine molecules intercalate be- 
tween base-paired d-CpG dimers. In addition, dimethylproflavine 
molecules stack on either side of the intercalated duplex, being re- 
lated by a unit cell translation along the c axis. Both sugar-phos- 
phate chains demonstrate the mixed sugar puckering geometry: C3’ 
endo (3'-5') C2’ endo. The same intercalative geometry has been 
seen in two other complexes containing N,N-dimethylproflavine 
and iodoCpG, described in the accompanying paper. Taken togeth- 
er, these studies indicate a common intercalative geometry present 
in both RNA- and DNA- model systems. Again, N,N-dimethylpro- 
flavine behaves as a simple intercalator, intercalating asymmetrical- 
ly between guanine-cytosine base-pairs. The free amino- group on 
the intercalated dimethylproflavine molecule does not hydrogen 
bond directly to the phosphate oxygen. Other aspects of the struc- 
ture will be presented. 4 references, 5 figures, 2 tables. 


26723 Visualization of drug-nucleic acid interactions at 
atomic resolution. VIII. Structures of two ethidium/dinucleo- 
side monophosphate crystalline complexes containing ethi- 
dium: cytidylyl(3’-5’) guanosine. Jain, S.C.; Sobell, H.M. 
(Univ. of Rochester School of Medicine "and Dentistry, 
NY). Journal of Biomolecular Structure and Dynamics; 1: No. 
5, 1179-1194(1984). 

This paper describes two complexes containing ethidium and 
the dinucleoside monophosphate, cytidylyl(3’-5’)guanosine (CpG). 
Both crystals are monoclinic, space group P2:, with unit cell di- 
mensions as follows: modification 1: a = 13.64 A, b = 32.16 A,c 
= 14.93 A, B = 114.8° and modification 2: a = 13.79 A, b = 31.94 
A, c = 15.66 A, 8B = 117.5 © Each structure has been solved to 
atomic resolution and refined by Fourier and least squares methods; 
the first has been refined to a residual of 0.187 on 1903 reflections, 
while the second has been refined to a residual of 0.187 on 1001 
reflections. The asymmetric unit in both structures contains two 
ethidium molecules and two CpG molecules; the first structure has 
30 water molecules (a total of 158 non-hydrogen atoms), while the 
second structure has 19 water molecules (a total of 147 non-hydro- 
gen atoms). Both structures demonstrate intercalation of ethidium 
between base-paired CpG dimers. In addition, ethidium molecules 
stack on either side of the intercalated duplex, being related by a 
unit cell translation along the a axis. The basic feature of the sugar- 
phosphate chains accompanying ethidium intercalation in both 
structures is: C3’ endo (3’-5’) C2’ endo. This mixed sugar-puckering 
pattern has been observed in all previous studies of ethidium inter- 
calation and is a feature common to other drug-nucleic acid struc- 
tural studies carried out in the authors laboratory. The authors dis- 
cussed this further in this paper and in the accompanying papers. 


5503 Cytology 


26724 Application of 30-MHz acoustic scattering to the 
study of human red blood cells. Roos, M.S.; Apfel, R.E.; 
Wardlaw, S.C. (Applied Mechanics, Yale University, New 
Haven, Connecticut 06520). Journal of the Acoustical Society 
of America; 83: No. 4, 1639-1644(Apr 1988). 

A technique for simultaneously measuring the scattering am- 
plitude of individual particles at two angles is applied to human red 
blood cells. Using a Rayleigh scattering model, the density and 










ERA-13/11 / 3608 


compressibility of the cells may be determined given a priori 
knowledge of their volume. A calibration method relying on meas- 
urements of the bulk properties of particle suspensions is described. 
Red cell properties in hypotonic and hypertonic hosts are com- 
pared with a homogeneous mixture model, and a linear relation be- 
tween hemoglobin content and scattering amplitude at a 90 deg 
scattering angle is established. 


5504 Genetics 


REFER ALSO TO CITATION(S) 25916, 26720, 26912, 26950 


Extended region of boner genes in Rhizobium 
meliloti 1021. I. Phenotypes of Tn5 insertion mutants. Swan- 
son, J.A.; Tu, J.K.; Ogawa, I Sanga, R.; Fisher, R.F.; 
Long, S.R. (Stanford Univ., CA). Genetics; 117: No. 2, 181- 
189(Oct 1987). Contract ATO3- 82ER 12084. 

Rhizobium meliloti Nod™ mutant WL131, a derivative of 
wild-type strain 102F51, was complemented by a clone bank of 
wild-type R. meliloti 1021 DNA, and clone pRmJTS was recov- 
ered. Transfer of pRmJTS5 conferred alfalfa nodulation on other 
Rhizobium species, indicating a role in host range determination for 
pRmJT5. Mutagenesis of pRmJTS5 revealed several segments in 
which transposon insertion causes delay in nodulation, and/or 
marked reduction of the number of nodules formed on host alfalfa 
plants. The set of mutants indicated five regions in which nod 
genes are located; one mutant, nod-216, is located in a region not 
previously reported to encode a nodulation gene. Other mutant 
phenotypes correlated with the positions of open reading frames for 
nodH, nodF and nodE, and with a 2.2-kb EcoRI fragment. A 
mutant in nodG had no altered phenotype in this strain. One nodu- 
lation mutant was shown to be a large deletion of the common nod 
gene region. The authors present a discussion comparing the vari- 
ous studies made on this extended nod gene region. 


26726 Effective breeding size and the adaptive signifi- 
cance of color polymorphism in the cricket frog (acris crepi- 
tans) in Illinois, U.S.A. Gray, R.H. (Pacific Northwest Lab., 
Richland, WA). Amphibia-Reptilia; 5: 101-107(1984). Con- 
tract AC06-76RL01830. 

A three year field study was conducted to investigate the 
adaptive significance of color polymorphism in the cricket frog, 
Acris crepitans, in Illinois, U.S.A. Effective population breeding 
sizes were determined at seven different locations. Population char- 
acteristics in Illinois were compared with those from Texas. The 
three color morphs appear to be of equal survival value for cricket 
frogs in Illinois. Although strong selection may occur in Texas, 
small effective breeding sizes suggest that chance plays a major role 
in determining color morph frequencies in Illinois. 33 references, 2 
tables. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 26953 


26727 (BARC—1360) Isolation, biosynthesis and biologi- 
cal activity of alkaloids of Tylophora asthmatica, a versatile 
medicinal plant. Mulchandani, N.B. (Bhabha Atomic Re- 
search Centre, Bombay (India)). 1987. 5lp. NTIS (US Sales 
Only), PC A04/MF AOl1. Order Number DE88701407/ 
AW. 


Tylophorine and related new alkaloids have been isolated 
from Tylophora asthmatics, Pergularia pallida and Ficus hispida 
plants. Biosynthesis of this group of alkaloids has been carried out 
using various labelled precursors for the first time and from the sys- 
tematic degradation of the isolated radiolabelled tylophorine, it has 
been concluded that these alkaloids arise from one molecule each of 
tyrosine, phenylalanine and ornithine. The interactions of Tylo- 
phora alkaloids particularly tylophorinidine with biomolecules such 
as lysozyme and bovine serum albumin have also been studied and 
binding characteristics determined. It was found that Tylophora 
alkaloid extract possesses antianaphylactic activity as observed in 
passive peritoneal anaphylaxis in rats. The drug also possessed mild 
antihistaminic and anticholinergic activities. Studies of the extract 
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on the bronchial smooth muscle both in vivo and in vitro did not 
reveal bronchiodilator potential of the drug. In addition, the distri- 
bution and metabolism of the drug was studied in vivo using /sup 
14/C radiolabelled alkaloids prepared by biosynthetic method. This 
study further revealed its usefulness since the drug is absorbed by 
vital organs and also it is not metabolised into fragments which 
could cause some other damage. Tylophora alkaloids have also 
been found to be anti-mutagenic. 10 tables, 5 figures, 24 refs. 


26728 Variation in coral growth rates with depth at Dis- 
covery Bay, Jamaica. Huston, M. (Oak Ridge National Lab., 
TN). Coral Reefs; 4: 19-25(1985). Contract ACO05- 
840R21400. 

Growth rates, determined by X-radiographic measurement 
of skeletal extension, decreased with depth for four of six species of 
coral examined at Discovery Bay, Jamaica. Growth of Porites as- 
treoides, Montastrea annularis, Colpophyllia natans, and Siderastrea 
siderea decreased significantly with depth over a 1- to 30-m depth 
range. In Montastrea cavernosa, the highest growth rate occurred 
in the middle of the sampled depth range. Agaricia agaricites had 
no measurable change in growth rate with depth. A compilation of 
available growth data for Atlantic and Pacific corals shows a 
strong pattern of highest growth rates a short distance below the 
surface and a decrease with depth. 


5506 Medicine 


REFER ALSO TO CITATION(S) 26722, 26723, 26727, 26728, 26913, 26914, 
26915, 26916, 26919 


26729 (INIS-BR—963) Proceedings of the 21. Brazilian 
Congress of Radiology. (Sociedade Paulista de Radiologia, 
Sao Paulo (Brazil)). 1987. 230p. (In Portuguese). (CONF- 
8710295—). NTIS (US Sales Only), PC All/MF AOl. 
Order Number DE88701617/JAW. 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 

Papers about the use of radioisotopes and external radiation 
in diagnosis and therapy are presented. (E.G.). 


26730 (INIS-BR—963, pp 14) Radiological aspects of 
acute silicosis. Chamas, M.; Santos, A.A.S.M.D. dos; Mar- 
chiori, E. 1987. (In Portuguese). NTIS (US Sales Only), PC 
Al11/MF A0O1. Order Number DE88701617/JAW. (CONF- 
8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26731 (INIS-BR—963, pp 15-16) Respiratory narrowness 
syndrome in adult. Lung radiologic anatomopathological cor- 
relation. Ferreira, C.M.S.; Lima, M.J.G. de; Guerra Netto, 
N.G.M. (Rio de Janeiro Univ. (Brazil). Hos; ea Universi- 
tario). 1987. (In Portuguese). NTIS (US Only), PC 
ae. ‘ats Order Number DE88701617/JAW. (CONF- 
710295— 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 

Brazil (10 Oct 1987). 


26732 (INIS-BR—963, pp 16) ee eee 
Giacomazzi, A 


of pul- 
monary | "Gilli, AC. A.C. (Rio de 
Janeiro Univ. (Brazil). Hospital Universitario). 1987. (In 
Portuguese). NTIS (US Sales Only), PC All/MF AOl. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26733 (INIS-BR—963, pp 16-17) ‘Situs Ambiguus’ diag- 
nosis by image methods. Kambara, A.M.; Borri, A.; Yama- 
shita, H.K.; Medeiros Sobrinho, J.H. de; Silva, V.D.; Pontes 
Junior, S.C. (Instituto Dante Pazzanese de Cardiologia, Sao 
Paulo (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC All/MF A0Ol. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 
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26734 (INIS-BR—963, pp 17-18) Diagnostic orientation 
in image of thoracic aorta aneurisms. Kambara, A.M.; Yama- 
shita, H.K.; Medeiros Sobrinho, J.H. de; Clemente Filho, 
A.S. (Escola Paulista de Medicina, Sao Paulo (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC All/MF 
A01. Order Number DE88701617/JAW. (CONF-8710295— 


). 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26735 (INIS-BR—963, pp 18-19) Study of velar move- 
ment and of velopharyngeal closing by cinefluoroscopy in 
children carrying hyponasality and adenoid vegetation. Leder- 
man, H.M.; Lourenco, M.T.; Goncalves, M.1.; Weckx, 
L.L.M.; Clemente Filho, A.S. (Escola Paulista de Medicina, 
Sao Paulo (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC All/MF AOl. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26736 (INIS-BR—963, pp 19) Calcified metastases. Mar- 
chiori, E.; Monteiro, A.M.V.; Aymore, I.L.; Matushita, 
J.P.K.; Ginelli, A. (Rio de Janeiro Univ. (Brazil)). 1987. (In 
Portuguese). NTIS (US Sales Only), PC All/MF AOl1. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26737 (INIS-BR—963, pp 19-20) Lesions in topography 
of cardio-phrenic angles identified by computerized tomogra- 
phy. Marins, J.L.C.; Prando, A.; Pereira, R.M. (Centro Ra- 
diologico Campinas, Sao Paulo (Brazil)). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC Al1/MF AOl1. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26738 (INIS-BR—963, pp 20-21) Pulmonary nodules. 
Radiologic and etiologic aspects. Oliveira, L.A.N. de; Mer- 
curio Neto, S.; Cukier, A.; Ashidani, M. (Hospital Heliop- 
olis, Sao Paulo (Brazil)). 1987. (In Portuguese). NTIS (US 
Sales Only), PC Al1/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26739 (INIS-BR—963, pp 21-22) Tumors of thoracic 
wall. Oliveira, L.A.N. de; Mercurio Neto, S.; Cukier, A.; 
Soares, H.A. (Hospital Heliopolis, Sao Paulo (Brazil)). 1987. 
(In Portuguese). NTIS (US Sales Only), PC Al1/MF AOI. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26740 (INIS-BR—963, pp 22) Pleuropericardic cyst- 
Computerized tomography. Rossi, L.A. (Tomocentro, Sao 
Paulo (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC All/MF AOl. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26741 (INIS-BR—963, pp 23) Thoracic radiography in 
professional athletes. Souza, R.P.; Kambara, A.M.; Yama- 
shita, H.K.; Medeiros Sobrinho, J.H. de. (Instituto Dante 
Pazzanese de Cardiologia, Sao Paulo (Brazil)). 1987. (In 
Portuguese). NTIS (US Sales Only), PC All/MF AOl. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 
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26742 (INIS-BR—963, pp 23-24) Radiologic aspects of 
pulmonary adenocarcinoma. Souza, R.P.; Oliveira, L.A.N. 
de; Souza, A.A.V.; Mayo, S.V.; Mercurio Neto, S.; Cukier, 
A.; Lacerda, J.C.M. (Hospital Heliopolis, Sao Paulo 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
Al1/MF A0O1. Order Number DE88701617/JAW. (CONF- 
8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 






































26743 (INIS-BR—963, pp 24-25) Radiologic aspects of 
epidermoid carcinoma. Souza, R.P.; Oliveira, L.A.N. de; 
Souza, A.A.V.; Mayo, S.V.; Mercurio Neto, S.; Cukier, A.; 
Carvalho, E.B. (Hospital Heliopolis, Sao Paulo (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC All/MF 
A0O1. Order Number DE88701617/JAW. (CONF-8710295— 
). 





























From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 













26744 (INIS-BR—963, pp 25-26) Radiologic aspects of 
indifferencied carcinoma of the lung. Souza, R.P.; Oliveira, 
L.A.N. de; Souza, A.A.V.; Mayo, S.V.; Mercurio Neto, S.; 
Cukier, A.; Munhoz, E.J.L. (Hospital Heliopolis, Sao Paulo 
(Brazil)). 1987. (in Portuguese). NTIS (US Sales Only), PC 
All1/MF AO1. Order Number DE88701617/JAW. (CONF- 
8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 







































26745 (INIS-BR—963, pp 26) Thoracic aspects of tuber- 
culosis in Acquired Immunodeficiency S (AIDS). Ya- 
mashita, H.K.; Acceturi, C.A.; Kambara, A.M.; Stavale, 
J.N.; Clemente Filho, A.S. (Escola Paulista de Medicina, 
Sao Paulo (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC All/MF AOl. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


















































26746 (INIS-BR—963, pp 27) Falciform anemia: cardio- 
vascular changes. Analysis of thoracic radiography. Yama- 
shita, H.K.; Yamamoto, M.; Wasserstein, L.H.; Braga, 
J.A.P.; Nalli, D.R.; Castiglione, M.L.V.; Clemente Filho, 
A.S. (Escola Paulista de Medicina, Sao Paulo (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC A11/MF 
A01. Order Number DE88701617/JAW. (CONF-8710295— 


}. 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


















































26747 (INIS-BR—963, pp 46) Suprarenal tumors. Ultra- 
ic aspects in 10 cases. Abdala, N.; Suzan, A.A.; 

Sinisgalli Junior, C.A.; Gorski, A.C.; Wasserstein, L.H.; 
Szejnfeld, J.; Clemente Filho, A.S. 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF AO1. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 












































26748 (INIS-BR—963, pp 46-47) Ultrasonography in 
avaliation of patients with renal insufficiency. Contrera, J.D. 
(Sao Paulo Univ. (Brazil). Faculdade de Medicina). 1987. 
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Ayala, A.; Raymond, A.K. 1987. NTIS (US Sales Only), 
PC All/MF AOl. Order Number DE88701617/JAW. 
(CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26856 (INIS-BR—963, pp 210-211) Hepatic embolization 
and chemoembolization. Wallace, S.; Carrasco, C.H.; Charn- 
sangavej, C.; Ajani, J.; Samaan, N. 1987. NTIS (US Sales 
Only), PC ‘All/MF ‘AO1. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26857 (INIS-BR—963, pp 211-212) Radiologic evalua- 
tion of the lymphatic system: CT Vs. lymphangiography. Wal- 
lace, S. 1987. NTIS (US Sales Only), PC All/MF AOl. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26858 (INIS-BR—963, pp 213-214) Radiologic evalua- 
tion of renal masses. Wallace, S.; Charnsangavej, C.; Car- 
rasco, C.H.; Richli, W. 1987. NTIS (US Sales Only), PC 
aaa. - Order Number DE88701617/JAW. (CONF- 
0295—). 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26859 (INIS-BR—963, pp a) Diagnostic of live tumors 
in childhood. Brunelle, F. 1987. (In French). NTIS (US 
Sales Only), PC Al1/MF A0Ol. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26860 (INIS-BR—963, pp 224) NMR and dysraphisms 
in childhood. Brunelle, F. 1987. (In French). NTIS (US 
Sales Only), PC Al1/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 


From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26861 (INIS-BR—963, pp 225) Radiologic intervention 
in pediatrics. Brunelle, F. 1987. (In French). NTIS (US 
Sales Only), PC All/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26862 (INIS-BR—963, pp 225-226) Radiology of icterus 
in childhood. Brunelle, F. 1987. (in French). NTIS (US 
Sales Only), PC All/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26863 (INIS-BR—963, pp 227) Magnetobiology. Camer- 
on, J. (Wisconsin Univ., Madison (USA)). 1987. NTIS (US 
Sales Only), PC All/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 
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From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26864 (INIS-BR—963, pp 50-51) Endometriosis in poste- 
rior wall of bladder. Neves, H.M.; Couto, J.F.C. (Hospital 
Pro-Matre, Rio de Janeiro (Brazil)). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF A0Ol. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26865 (INIS-BR—963, pp 136) Determination of normal 
values of neonatal T/sub 4/ and TSH at Rio de Janeiro, RJ 


(Brazil). Gomes, M.A.B.; Fonseca, A.A.; Rebello, A.L. 


(Diagnosticos Laboratoriais Especializados, Rio de Janeiro 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
Al11/MF AOl1. Order Number DE88701617/JAW. (CONF- 
8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26866 rt pp 219) Recent advances in cardi- 
ac nuclear imaging. Verani, M.S. (Methodist Hospital, Hous- 
ton, TX (USA)). 1987. NTIS (US Sales Only), PC A1ll/MF 
A01. Order Number DE88701617/JAW. (CONF-8710295— 


} 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26867 (INIS-BR—963, pp 220-221) Use isonitriles for 
cardiac imaging. Verani, M.S. (Methodist Hospital, Houston, 
TX (USA)). 1987. NTIS (US Sales Only), PC All/MF 
AO1. Order Number DE88701617/JAW. (CONF-8710295— 


). 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26868 (INIS-BR—963, pp 9) Determination of patient 
contours for using in radiotherapic planning, via micro - com- 
puter. Elbern, A.W.; Souto, S.L.L. (Rio Grande do Sul 
Univ., Porto Alegre (Brazil). Escola de Engenharia). 1987. 
(In Portuguese). NTIS (US Sales Only), PC All/MF AOl. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26869 (INIS-BR—963, pp 10-11) Hyperthermia - A new 
way of cancer treatment. Part 2 - Physical basis of hyperther- 
mia. Fernandes, R.F. (Sao Paulo Univ. (Brazil). Faculdade 
de Medicina). 1987. (In Portuguese). NTIS (US Sales Only), 
PC Al1/MF AOl. Order Number DE88701617/JAW. 
(CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26870 (INIS-BR—963, pp 30) Preoperative randomness 
study comparing 2000 rad/SF with 5000 rads/25F in rectum 
adenocarcinomas, Rodrigues, A.R.; Simoes, J.H.; Nasci- 
mento, M.C.B.; Linhares, L.M.B. (Instituto Nacional do 
Cancer, Rio de Janeiro (Brazil)). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF AOl1. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26871 (INIS-BR—963, pp 30-31) Radiotherapy in the 
treatment of tumors of anal meatus. Fuzioka, A.K.; Novaes, 
P.E.R.S.; Peres, O. (Fundacao Antonio Prudente, Sao Paulo 
(Brazil). Hospital A.C. Camargo). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF A0O1. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 












55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 





26872 (INIS-BR—963, pp 32-33) Actinic pneumonitis in 
breast cancer. Carvalho, H.A.; Ferrigno, R.; Kuang, L.F.; 
= H.C.; Aguilar, P.B.; Lederman, M.V. (Sao Paulo 
Univ. (Brazil). Faculdade de Medicina). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC All/MF A0l1. Order 
Number DE88701617/JAW. (CONF-8710295—). 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26873 (INIS-BR—963, pp 33-34) Pulmonary cancer of 
‘litlle cells’, treated by irradiation. Preliminary results of pro- 
spective and randomness study. Pinel, M.I.S.; Linhares, 
L.M.B.; Zamboni, M.M.; Cordeiro, P.B.; Carvalho, W.R. 
de; Barbosa, M.C.R.; Caramuru, H.P. (instituto Nacional do 
Cancer, Rio de Janeiro (Brazil)). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF A0O1. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26874 (INIS-BR—963, pp 34-35) Electrontherapy in epi- 
dermis carcinomas. Kuhnen, N.P.; Ribeiro, H.G.; Perin, I.L.; 
Miroski, L. (Hospital de Caridade, Florianopolis, SC 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
Al1/MF AO1. Order Number DE88701617/JAW. (CONF- 
8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26875 (INIS-BR—963, pp 35) Ewing sarcoma in child- 
hood. The radiotherapy in multidisciplinary treatment. Go- 
tardo, S.M.T.N.; Novaes, P.E.R.S.; Trippe, N.; Peres, O.; 
Petrilli, A.S. (Fundacao Antonio Prudente, Sao Paulo 
(Brazil). Hospital A.C. Camargo). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF A0O1. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26876 (INIS-BR—963, pp 58) Conservative treatment of 
breast cancer. Quadrantectomy - Axilectomy - Radiotherapy. 
Monti, C.R.; Pinotti, J.A.; Teixeira, L.C. (Universidade Es- 
tadual de Campinas (Brazil). 1987. (In Portuguese). NTIS 
(US Sales Only), PC Al1/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26877 Sere pp 58) Treatment of breast carci- 
noma, clinical stage III Monti, C.R.; Pinotti, J.A.; Teix- 
eira, L.C. (Universidade " Estadual de Campinas (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC All/MF 
A01. Order Number DE88701617/JAW. (CONF-8710295— 


). 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26878 (INIS-BR—963, pp 59) Treatment of breast carci- 
noma, clinical stage III. Preoperative radiotherapy. Monti, 
C.R.; Petrilli, L.S. (Hospital Municipal Dr. Mario Gatti, 
Campinas (Brazil)). 1987. (in Portuguese). NTIS (US Sales 
Only), PC All/MF A011. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26879 (INIS-BR—963, pp 59-60) Nasopharynx carcino- 
ma, Salvajoli, J.V.; Andrade, R.P.; Peres, O.; Sanvitto, L.C.; 
Trippe, N. (Fundacao Antonio Prudente, Sao Paulo 
(Brazil). Hospital A.C. Camargo). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF A01. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 
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26880 (INIS-BR—963, pp 61) Neoplasm of head and 
neck, Com between 3 therapeutic programs. Salvajoli, 
J.V.; Morioka, H.; Batocchio, G.; Novaes, P.E.R.S.; Peres, 
O.; De Bellis, N.; Sanvitto, L.Cs Tri pe, N. (Fundacao An- 
tonio Prudente, Sao Paulo (Brazil). Hospital A.C. Ca- 
margo). 1987. (In Portuguese). NTIS (US Sales Only), PC 
Al1/MF AO1. Order Number DE88701617/JAW. (CONF- 
8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26881 (INIS-BR—963, pp 61-62) Larynx carcinoma, 
stage III and IV, treated with radical surgery and radiothera- 
py. Vieira, F.R.; Souhami, L.; Kligerman, J. (Instituto Na- 
cional do Cancer, Rio de Janeiro weenie 1987. (in Portu- 
guese). NTIS (US Sales Only), PC All/MF A0Ol. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26882 rae pp 102-103) Peroperative ultra- 
treatment of epilepsy. Portela, L.A.P.; 
Araujo, TES Martins, L.F.; Costa, V.; Ragazzo, P.C.; Man- 
zano, G.M. ‘(nstituto de Neurologia de Goiania (Brazil). 
1987. (In Portuguese). NTIS (US Sales Only), PC A1l1/MF 
A01. Order Number DE88701617/JAW. (CONF-8710295— 


). 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26883 (INIS-BR—963, pp 120-121) Partical splenic em- 
bolization. Pinheiro, R.S.A.; Castello Branco, V.M.; Souza, 
C.M. de. (Rio de Janeiro Univ. (Brazil). Hospital Universi- 
tario; Universidade do Estado do Rio de Janeiro (Brazil). 
Hospital Universitario Pedro Ernesto). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26884 (INIS-BR—963, pp ie Prognostic factors in the 
uterine cervix carcinoma, stage III. Souhami, L.; Melo, 
J.A.C.; Pinto, L.H.J. (Instituto Nacional do Cancer, Rio de 
Janeiro (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC All/MF AOl. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26885 (INIS-BR—963, pp 152-153) Treatment of uterine 
cervix clinical stages I and II. Monti, C.R. (Hos- 
pital Municipal Dr. Mario Gatti, Campinas (Brazil)). 1987. 
(In Portuguese). NTIS (US Sales Only), PC Al1/MF AO1. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26886 (INIS-BR—963, pp 153) Treatment of mammary 
glands carcinoma, III-A clinical stage. Monti, C.R.; Petrilli, 
L.S. (Hospital Municipal Dr. Mario Gatti, Campinas 
(Brazil); Instituto do Radium Dr. Manuel Dias, Campinas 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
All1/MF AOl1. Order Number DE88701617/JAW. (CONF- 
8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 
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26887 (INIS-BR—963, pp 153-154) 50 years of radio- 
therapy (from 1937 to 1986) of uterine cervix cancer in ‘Insti- 
tuto de Ginecologia da Universidade Federal do Rio de Janei- 
ro (1.G.U.F.R.J - Rio de Janeiro, RJ - Brazil)’. 
results and problems. Stoltz, H.; Sparvoli, A.; G. 
(Rio de Janeiro Univ. (Brazil). Inst. de Ginecologia). 1987. 
(In Portuguese). NTIS (US Sales Only), PC Al1/MF A0O1. 
Order Number DE88701617/JAW. (CONF-8710295—). 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26888 aaa al pp 155) Radiotherapy in the 
treatment of trophoblastic disease. Novaes, P.E.R.S.; Fi- 
gueiredo, E. Q. de; Abrao, F.S.; Trippe, N.; Peres, O. (Fun- 
dacao Antonio Prudente, Sao Paulo > Brazil. Hospital A.C. 
Camargo). 1987. (In Portuguese). NTIS (US Sales Only), 
PC Alli/MF AOl. Order Number DE88701617/JAW. 
(CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26889 (INIS-BR—963, pp 156) Radiotherapy in_ the 
of ovarium. Fuzioka, A.K.; Novaes, P.E.R.S.; 

Peres, O.; Abrao, F.S. (Fundacao Antonio Prudente, Sao 
Paulo (Brazil). Hospital A.C. Camargo). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC All/MF A011. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26890 (INIS-BR—963, pp 190-196) Gastrointestinal com- 
plications of antineoplastic therapy. Dodd, G.D. 1987. NTIS 
(US Sales Only), PC Ail/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


(INIS-BR—963, pp 206-207) Innovations of inter- 
Wallace, 


ventional radiology. S.; Carrasco, C.H.; Charnsam- 
gavej, C.; Wright, K.; Mosier, B.; ; Gianturco, C. 1987. NTIS 
(US Sales y), PC All/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26892 (INIS-BR—963, pp 214-216) Transcatheter man- 
agement of bone neoplasms. Wallace, S.; Carrasco, C.H.; 
Charnsangavej, C.; Benjamin, R.; Jaffe, N.; Murray, J; 
Ayala, A.; Raymond, A.K. 1987. NTIS (US Sales Onl y), 
PC All/MF AOl. Order Number DE88701617/JAW. 
(CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26893 (INIS-BR—963, pp 6) Relation between milli- 
grams-hour quantity and doses in the A and B points in gyne- 
cologic brachytherapy (I). Martins, H.L.; Albuquerque, L.F. 
1987. (In Portuguese). NTIS (US Sales Only), PC All/MF 
te Order Number DE88701617/JAW. (CONF-8710295— 


From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26894 (INIS-BR—963, pp 7) Studies of iridium activa- 
tion in the TEAR-1 reactor at IPEN-CNEN - Sao Paulo, 
Brazil, for using in brachytherapy. Cruz, J.C. da; Costa, 
C.A.R. da. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC All/MF A0Ol. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26895 (INIS-BR—963, pp 8-9) Whole-body irradiation 
using a telecobalt therapy unit with their removed collimators. 
Pereira Junior, P.P.; Cecatti, S.G.P.; Silva, M.daP.; Guedes, 
L.M.A. (Instituto ‘Nacional do Cancer, Rio de Janeiro 
(Brazil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
Prk ton ee Order Number DE88701617/JAW. (CONF- 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26896 (INIS-BR—963, pp 31-32) Brachytherapy in the 
treatment of tumorous and pretumorous affections from ure- 
thra, Novaes, P.E.R.S.; an J.R.B.; Trippe, N.; Pereira, 
A.J.; Peres, O. (Fundacao Antonio Prudente, Sao Paulo 
(Brazil). Hospital A.C. Camargo). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF AO1. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26897 (INIS-BR—963, pp 60) ae with spongy 
mould in head and neck (original technique). Novaes, 
P.E.R.S.; Pereira, A.J.; Lins, J.R.B.; Peres, Oo. (Fundacao 
Antonio. Prudente, Sao Paulo (Brazil). Hospital A.C. Ca- 
margo). 1987. (In Portu ). NTIS (US Sales Only), PC 
ee — Order Number DE88701617/JAW. (CONF- 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26898 (INIS-BR—963, pp 136-137) Treatment of nodular 
goiter toxic with I/sub 131/ or surgery: predominance of hy- 
pothyroidism and evaluation of axis hypothalamus-hypophysis 
thyroid by TRH test. Viterbo, B.G.; Kiy, Y. (UNESP, Botu- 
catu (Brazil). Faculdade de Medicina). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26899 (INIS-BR—963, pp 154-155) Relation between the 
ity milligrammes-hour and the doses in the A and B 
in gynecologic brachytherapy (1). Albuquerque, L.F.; 
Martins, H.L. 1987. (In Portuguese). NTIS (US Sales Only), 
PC A11/MF AOl. Order Number DE88701617/JAW. 
(CONF-8710295—). 
From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26900 (INIS-mf—11107, pp 59) Comparative study of 
Tc-99m labelled reagents for evaluation of the biliary func- 
tion. Ferro F, G.; Lezama, J. (Instituto Nacional de Investi- 
gaciones Nucleares, Mexico City). Dec 1986. (In Spanish). 
NTIS (US Sales Only), PC A07/MF AOl. Order Number 
DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26901 (INIS-mf—11107, pp 61) Development, production 
and evaluation of a Tc 99m-antimony sulphide colloid for use 
in lymphoscintography. Fucugauchi S, M.E.; Granados C, 
F.; Urena N, F. (Instituto Nacional de Investigaciones Nu- 
cleares, Mexico City). Dec 1986. (In Spanish). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88780067/JAW. (CONF- 861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26902 (LALP—87-37) Radioisotopes research: Technical 
bulletin. (Los Alamos National Lab., NM (USA)). Jan 1988. 
Contract W-7405-ENG-36. 4p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. Order Number DE88005661/JAW. 

This document describes recent advances in the use of ra- 
dioisotopes in medicine. Written in nontechnical terms and intended 
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for a general audience, the detailed photos and diagrams are in full 
color. 4 figs. (TEM) 


26903 (LBL—22363) Initial results from the Donner 600 
crystal positron tomograph. Derenzo, S.E.; Huesman, R.H.; 
Cahoon, J.L.; Geyer, A.; Uber, D.; Vuletich, T.; Budinger, 
TF. (Lawrence Berkeley Lab., CA (USA)). Oct "1986. oe 
tract AC03-76SF00098. 13p. (CONF- -861007—30). NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88006343/JAW. 

From Nuclear science and nuclear power systems symposi- 
um; Washington, DC, USA (29 Oct 1986). 

We describe a positron tomograph using a single ring of 600 
close-packed 3 mm wide bismuth germanate (BGO) crystals cou- 
pled to 14 mm phototubes. The phototube preamplifier circuit de- 
rives a timing pulse from the first photoelectron, and sends it to ad- 
dress and coincidence circuits only if the integrated pulse height is 
within a pre-set window. The timing delays and pulse height win- 
dows for all 600 detectors and the coincidence timing windows are 
computer adjustable. An orbiting positron source is used for trans- 
mission measurements and a look-up table is used to reject scattered 
and random coincidences that do not pass through the source. Data 
can be acquired using a stationary mode for 1.57 mm lateral sam- 
pling or the two-position clam sampling mode for 0.79 mm lateral 
sampling. High maximum data rates are provided by 45 parallel co- 
incidence circuits and 4 parallel histogram memory units. With 
two-position sampling and 1.57 mm bins, the reconstructed point 
spread function (PSF) of a 0.35 mm diam 7*Na wire source at the 
center of the tomograph is circular with 2.9 mm full-width at half- 
maximum (fwhm) and the PSF at a distance of 8 cm from the 
center is elliptical with a radial fwhm of 4.0 mm and tangential 
fwhm of 3.0 mm. 12 refs., 6 figs., 3 tabs. 


26904 (ZfI-Mitt— 130, pp 7-33) /sup 15/N liver function 
tests - concept, validity, clinical use. Faust, H.; Jung, K.; 
Krumbiegel, P.; Hirschberg, K.; Reinhardt, R.; Junghans, P. 
Jun 1987. NTIS (US Sales Only), PC A13/MF A011. Order 
Number DE88701538/JAW. 

In 1986 annual report of the Central Institute for Isotope and 
Radiation Research. 

Several liver function tests using the oral application of a ni- 
trogen compound labelled with /sup 15/N and the subsequent de- 
termination of /sup 15/N in a certain fraction of urine by emission 
spectrometry are described. Because of the key position of the liver 
in the metabolism of nitrogen compounds the results of these tests 
allow conclusions concerning disturbances of special liver func- 
tions. Instructions for the clinical use of the ‘[/sup 15/ 
NjAmmonium Test’, ‘[/sup 15/N]Hippurate Test’ the ‘[/sup 15/ 
NJMethacetin Test’, and the ‘[/sup 15/N]Glycine Test’ are given. 


26905 Practical approach to ultrasonic men using dif- 
fraction tomography. Witten, A.; Tuggle, J.; Waag, R.C. 
(Oak Ridge National Laboratory, P. O. Box x, Oak Ridge, 
Tennessee 37831). Journal of the Acoustical Society of Amer- 
ica; 83: No. 4, 1645-1652(Apr 1988). 

A technique for ultrasonic imaging based on the theory of 
diffraction tomography is presented. The method utilizes a fixed, 
circular configuration of transmitters and detectors. This configura- 
tion was selected because it avoids many practical limitations asso- 
ciated with the design of a medical imaging device. Practical con- 
siderations also motivated the inclusion of effects associated with 
the transmitter beam pattern rather than pursuing the more conven- 
tional approach in which plane-wave illumination is required. In ad- 
dition, the problem of separately imaging both density and com- 
pressibility variations is considered. 


26906 Survival of rabbit platelets labeled with gallium 67. 
Mazoyer, E.; Carpenter, D.; Ebbe, S.; Yano, Y.; Dalal, K.; 
Singh, M.; Mazoyer, B. (Lawrence Berkeley Lab., CA 
(USA)). Journal of Laboratory and Clinical Medicine; 111: 
No. 2, 218-223(Feb 1988). 

The viability of rabbit platelets labeled with radioactive gal- 
lium was determined to analyze the feasibility of using platelets la- 
beled with gallium 67 as an imaging reagent for positron emission 
tomography. Platelets were labeled with a complex of the longer 
lived gallium 67 and mercaptopyridine-N-oxide (MPO) or with 
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sodium chromate Cr 51. Their survival after transfusion was meas- 
ured. Labelling efficiency of *‘'Ga-MPO was 6.5% to 45.8% 
(26.8% +/- 2.8%) when platelets were suspended in saline solu- 
tion, but was much lower (1.6% +/- 0.8%) in plasma. Platelets la- 
beled with either radioisotope in a saline medium survived as well 
as platelets labeled with 51Cr in plasma. Recovery values 1 hour 
after transfusion and mean platelet survivals were 68.6% +/- 4.9% 
and 3.4 +/- 0.2 days for ®’Ga in saline solution, 76.5% +/- 6.8% 
and 3.8 +/- 0.5 days for ®'Cr in saline solution, and 73.7% +/- 
7.4% and 3.6 +/- 0.5 days for *'Cr in plasma. Labeled platelet 
concentrates always contained extra radioactivity not firmly bound 
to viable platelets. A postlabeling wash in saline solution did not 
reduce this contamination and resulted in reduction of the number 
of viable platelets. The results showed that rabbit platelets labeled 
with ®7Ga-MPO survived in the circulation as well as those labeled 
by a standard protocol with sodium chromate Cr 51. 


26907 5 K extended X-ray absorption fine structure and 
40 K 10-s resolved extended X-ray absorption fine structure 
studies of photolyzed carboxymyoglobin. Teng, T.Y.; Huang, 
H.W.; Olah, G.A. (Rice Univ., Houston, TX). Biochemistry; 
26: No. 25, 8066-8072(15 Dec 1987). Contract AC02- 
76CHO00016. 

A previous extended X-ray absorption fine structure 
(EXAFS) study of photolyzed carboxymyoglobin (MbCO) has pro- 
voked much discussion on the heme structure of the photoproduct 
(Mb*CO). The EXAFS interpretation that the Fe-Co distance in- 
creases by no more than 0.05 A following photodissociation has 
been regarded as inconsistent with optical, infrared, and magnetic 
susceptibility studies. The present experiment was performed with 
well-characterized dry film samples in which MbCO molecules 
were embedded in a poly(vinyl alcohol) matrix. The sample had a 
high protein concentration (12 mM) to yield adequate EXAFS sig- 
nals but was very thin (40 pm) so that complete photolysis could 
be easily achieved by a single flash from a xenon lamp. Although 
the electronic state of Mb*CO resembles that of deoxymyoglobin 
(deoxy-Mb), direct comparison of EXAFS spectra indicates that 
structurally Mb*CO is much closer to MbCO than to deoxy-Mb. 
Our EXAFS analysis shows that photolysis of MbCO at 5 K leads 
to a stable intermediate state in which CO has moved away from 
iron by a distance of 0.27-0.45 A, but the 5-coordinate heme struc- 
ture is strained in a form similar to that of MbCO; the resolution of 
the CO position depends on the structure parameters of MbCO 
which we use as a reference for the analysis of Mb*CO. At 40 K, 
from 1 to 10 s after photolysis, 42% of the photoproduct has re- 
laxed to the ground state, and the EXAFS spectrum of the remain- 


ing photoproduct is indistinguishable from that of the 5 K photo- 
product. 


26908 Kinetic data analysis with a noisy input function. 
Huesman, R.H.; Mazoyer, B.M. (Lawrence Berkeley Lab., 
CA (USA); CEA, 91 - Orsay (France). Service Hospitalier 
Frederic Joliot). Physics in Medicine and Biology; 32: No. 12, 
1569-1579(Dec 1987). Contract AC03-76SF00098. 

Methods of parameter estimation are proposed for analysis 
of dynamic experiments in which input function is noisy. Proposed 
optimisation methods use weighted least-squares criteria, and three 
choices for the weighting matrix are considered. Proposed weight- 
ing matrices, in order of complexity are: (1) identity matrix (no 
weighting), (2) covariance matrix of the data (ignoring noise in the 
input function), and (3) full covariance matrix of the residuals (in- 
corporating both noise in the data and in the input function). The 
method is applied to dynamic emission tomography studies of the 
heart, where blood (input) and tissue tracer concentrations at each 
time are derived from two regions of interest in the same tomo- 
graphic slice. Computer simulations of compartmental systems 
show parameters and their covariance matrix are more accurately 
estimated when the full covariance matrix of the residuals is used as 
a weighting matrix rather than either of the other methods. For dy- 
namic PET heart studies parameter bias was increased by a factor 
of at least four when noise in the input function was ignored; one 
parameter had a bias of 24% when the unweighted least-squares 
criterion was used. 
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26909 Studies with the Los Alamos hyperthermia implant 
system. Nussbaum, G.H.; Sathiaseelan, V.; Marchosky, J.A.; 
Doss, J.D.; McCabe, C.W. (Edward Mallinckrodt Institute 
of Radiology, Washington Univ. School of Medicine, St. 
Louis, MO 63110). pp 65 of -fifth annual meeting of 
the Radiation Research Society (Abstracts). Philadelphia, 
PA; Radiation Research Society (1987). (CONF-870221—-). 

From 35. annual meeting of the Radiation Research Society; 
Atlanta, GA, USA (22 Feb 1987). 

The potential of a technique for repeated heating of deep- 
seated tumors through external activation of a totally implanted set 
of electrodes, recently proposed and demonstrated is being investi- 
gated in phantom and animal studies conducted at the Mallinckrodt 
Institute of Radiology. Details and results of these studies and of 
investigations of the dependence of the phase of the complex im- 
pedance of the total system load on temperature in the interelec- 
trode region are reported. 


Performance of gees imaging systems as a 
function of ears threshold and shielding depth. Mankoff, 
D.; Muehllehner, G. (Univ. of Pennsylvania, Philadelphia). 
IEEE Transactions of Medical Imaging; MI-3: No. 1, 18- 
24(Mar 1984). Contract AC02-80EV 10402. 

The effect. of energy discrimination and shielding on positron 
imaging data quality was investigated using a detector pair to simu- 
late a ring positron emission tomograph. Formulas are presented re- 
lating the sensitivity, random fraction, and scatter fraction for a de- 
tector pair to the same parameters for a ring system. Data were 
fitted to detector pair expressions for the variation of the above pa- 
rameters with shielding depth in order to obtain information on the 
effect of energy threshold level. These fitted curves were used to 
determine the sensitivity, random fraction, and scatter fraction, as 
well as an overall data quality factor as a function of energy thresh- 
old level and shielding depth. Data were obtained for both Nal(T1) 
and BGO detector types using activity levels in the range of 1.5 
pCi/cm*. Results show that for Nal(T1) detectors, the lowest possi- 


ble energy threshold level is optimal, with the corresponding opti- 
mal shielding depth determined by the level of activity to be 
imaged. For BGO detectors, a trade off exists between energy 
thresholds of 100-400 keV and shielding depths of 15-30 cm with 
smaller shielding depths requiring higher energy thresholds. 12 ref- 
erences, 8 figures. 
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26911 Sigma 1 protein of aa reoviruses extends 
from the surfaces of viral particles. D.B.; Nibert, 
M.L.; Fields, B.N. (Harvart Medic Medical Schock Boston, MA). 
Journal of Virology; 62: No. 1, 246-256(Jan 1988). 
Electron microscopy revealed structures consisting of long 
fibers topped with knobs extending from the surfaces of virions of 
mammalian reoviruses. The morphology of these structures was 
reminiscent of the fiber protein of adenovirus. Fibers were also seen 
extending from the reovirus top component and intermediate sub- 
viral particles but not from cores, suggesting that the fibers consist 
of either the 11C or o 1 outer capsid protein. Amino acid sequence 
analysis predicts that the reovirus cell attachment protein o1 con- 
tains an extended fiber domain. When ol protein was released from 
viral particles with mild heat and subsequently obtained in isolation, 
it was found to have a morphology identical to that of the fiber 
structures seen extending from the viral particles. The identification 
of an extended form of o1 has important implications for its func- 
tion in cell attachment. Other evidence suggest that ol protein may 
occur in virions in both an extended and an unextended state. 


26912 ASM conference report: genetics and molecular bi- 
ology of industrial microorganisms 1984, American Society for 
Microbiology, News; 51: No. 3, 135-138(1985). Contract 
FG05-84ER 13284. 

The ASM Conference on Genetics and Molecular Biology 
of Industrial Microorganisms was held Sept. 30 to Oct. 3, 1984 in 
Bloomington, Indiana. The i reflected the progress in ap- 
plying molecular techniques to the genetic analysis of industrial 
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microorganisms. Topics of discussion included; gene expression in 
yeasts; the cloning of an Aspergillus sp. gene for glucomylase into 
S. cerevisiae; the construction of a yeast acentric ring plasmid 
(YARpl); the cloning of hygromycin resistant genes into Cephalo- 
sporium; optimization of gene expression in E. coli; a model for the 
initiation of translation in E. coli based on experiments with T4rIIb 
mutants; the role of proteases in protein turnover; evidence indicat- 
ing which segments on RNAs are needed for the initiation of DNA 
synthesis; the application of various gene expression systems for the 
production of vaccines; the sporulation genes of Bacillus; the induc- 
ible chloramphenicol resistance fuund in Bacillus; gene expression 
in Streptomyces; enzyme activities in Streptomyces; and cloning of 
genes involved in antibiotic biosynthesis. 
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26913 (INIS-mf—11126, pp 83-84) Distribution of some 
elements in human colon mucosa. Drashkovich, R.J. May 
1985. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The contents of Co, Zn, Fe, Cr and Sb were determined in 
human colon mucosa as a function of pathological alterations 
during development of colitis Chronica, Colitis Ulcerosa, Adenoma 
Tubulare and Adenocarcinoma. The sample (0.00023-0.00087 kg in 
weight) from 80 patients were taken during rectosigmoidoscopy by 
teflon coated forceps and were deep frozen (T=244 deg. K) and 
liophilysed. A thermal neutron fluxes 0.54-1.85x10/sup 17/ n/m/sup 
2/.s for 3 days and 4096-channel analyser with a Ge(Li) detector. 


26914 (INIS-mf—11126, pp 85-86) Analysis of human 
renal calculi by INAA. Kinova, L.; Peneva, I.; Bruin, M. 
(Bylgarska Akademiya na Naukite, Sofia. Inst. za Yadrena 
Izsledvaniya i Yadrena Energetika). May 1985. NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The kidney concrections are analysed by means of neutron 
activation analysis for studying the relation between elemental com- 
position and degree of illness. The facilities consisted of 2 MW 
swimming pool reactor with neutron flux 1.10/sup 13/n/cm/sup 2/ 
sec, well-type detectors Phillips with gold lining 0,4 mm and 
energy resolution 1,8 and 2,3 KeV at 122 and 1332 KeV respective- 
ly. Detector signals were processed by an ADC coupled through a 
CAMAC buffer memory to the PDP -11/70 computer. Determined 
were Mn, Fe, Co, Cd and Se. Cluster analysis was applied for the 
treatment of the data. 


(INIS-mf—11126, pp 90-91) Investigation of dis- 
tribution of zinc, iron and antimony in healthy and pathologi- 
caly altered liver tissues. Kostich, K.; Stankovich, S. May 
1985. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

The study aimed at demonstrating of changes in the content 
of Zn, Fe and Sb as a function of tissues pathological alterations in 
different diseases of liver. The following tissues were analysed by 
means of instrumental neutron activation analysis: healthy liver, 
cirrhotic liver, liver with primary carcinoma, cirrhotic liver associ- 
ated with primary evoluted carcinome. The samples were irradiated 
by thermal neutron flux theta= 1,29 - 2.1 x 10/sup -17/ n/m/sup 2/ 
.s, time of irradiation 3 days, cooling time -7-40 days. The results 
indicated significant differences in the element contents in healthy 
and pathological livers. 
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26916 (INIS-mf—11126, pp 93-95) On the content of 
sodium, potassium, um, calcium and chlorine in 
organs of Wistar rats. Jovchev, M.; Kinova, L.; Grigorov, 
T.; Apostolov, D.; Kemileva, Z. (Bylgarska Akademiya na 
Naukite, Sofia. Inst. za Yadrena Izsledvaniya i Yadrena En- 
ergetika). May 1985. NTIS (US Sales Only), PC A09/MF 
. 1. Order Numiber DE88780068/JAW. (CONF-8505353— 


From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May Se 

The content of the Na, K, Mg, Ca and Cl in heart, kidney, 
liver, small and large intestine was investigated by means of instru- 
mental neutron activation analysis of normal (intact) and thymecto- 
mized Wistar rats at different age up to 12 months and different 
postoperative periods. The instrumental neutron activation analysis 
was applied, using neutron flux with m=5.iG/sup 12/n/cm/sup 2/ 
sec, Ge/Li detector (resolution 2,3 Kev at 1332 Kev of Co/sup 
60/) with decay time 120 sec (for Mg, Cl, Ca) and 2h (for Na, K). 
The analytical procedure was standarized to ensure the reproduc- 
ibility and minimize the possibility of random errors. 


26917 Human cell transfection with skin cancer DNAs. 
Sutherland, B.M.; Bennett, P.V. (Brookhaven National 
Lab., Upton, NY). Photodermatology (Copenhagen); 186- 
191(10 Dec 1984). 

Spectacular progress towards understanding the molecular 
changes in DNA of many human tumors has been gained using 
NIH 3T3s as cellular recipients of transfecting DNA. Similar ad- 
vances in analyzing human skin cancers have not been possible, as 
DNAs of most skin cancers or skin cancer cell lines - including 
most malignant melanomas - do not transform 3T3s. The authors 
have developed a DNA transfection system using human cells as 
recipients: normal human cells are transformed to anchorage-inde- 
pendent growth by transfection with a variety of skin cancer 
DNAs. This method may allow identification of the genes and spe- 
cific altered in sunlight-induced human skin cancers. 12 references, 
2 figures, 1 table. 


26918 Macrocytic megakaryocytes in cultures of S1/S1/ 
sup d/ bone marrow. Adrados, C.; Ebbe, S.; Phalen, E.; Gar- 
butt, P.; Allan, C. (Lawrence Berkeley Lab, CA). Experi- 
mental ” Hematology; 12: 237- -243(1984), Contract AC03- 
76SF00098. 

The thrombocytopoietic system of S1/S1/sup d/ mice is 
characterized by macromegakaryocytosis and megakaryocytopenia, 
but the mechanisms responsible for reciprocal abnormalities of me- 
gakaryocyte number and size are unknown. These mice have a ge- 
netically determined abnormality of their hemopoietic microenvir- 
onment that can, in part, be reproduced as abnormal adherent stro- 
mal cells in bone marrow cultures. Cultures of bone marrow were 
therefore done to determine if the megakaryocytic abnormalities of 
S1/S1/sup d/ marrow would also be reproduced in them. Cultures 
composed entirely of S1/S1/sup d/ cells showed persistent macro- 
cytosis of megakaryocytes when compared with cultures of normal 
+/+ marrow. At various times of culture, there were also reduced 
numbers of megakaryocytes, total cells, and granulocytes in the su- 
pernatants of S1/S1/sup d/ cultures. Mixed cultures of S1/S1/sup 
d/ and +/+ cells yielded inconclusive findings. The fact that ma- 
cromegakaryocytosis occurred in cultures of S1/S1/sup d/ marrow 
strongly suggests that its in vivo determinants were, in part, repro- 
duced in culture. 27 references, 5 figures, 2 tables. 


5510 Physiological Systems 
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26919 (INIS-mf—11126, pp 79-80) dren pat of jo 
behaviour of some elements in heart of th 
Kinova, L. (Bylgarska Akademiya na Naukite, Sofia. Inst 
za Yadrena Izsledvaniya i Yadrena Energetika). May 1985. 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE88780068/JAW. (CONF-8505353—). 

From 1. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

By means of instrumental neutron activation analysis the ele- 
ments K, Mn, Ca and Zn in heart of normal (intact) and thymecto- 
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mised Wistar rats. Thymectomy was performed at the age of 3 
months. Analysed were the hearths of intact animals at the age 3, 6, 
9 and 12 months and the hearts of thymectomised animals at 15 
days, 3, 6, and 9 months after thymectomy. Collection, cleaning, 
storage of the samples, as well as the irradiation, cooling and meas- 
uring mode and analytical isotopes used were described. It was es- 
tablished that the changes in the concentrations of the elements K, 
Mn, and Zn decrease in comparision with intact rats, and Ca con- 
centration in heart increases. 


5530 Agriculture And Food Technology 
REFER ALSO TO CITATION(S) 26268 


26920 (HCR-CENS—1) Preservation of potatoes by 
gamma irradiation. Nouani, A.; Boussaha, A. (Haut Commis- 
sariat a la Recherche, Algiers (Algeria). Centre d'Etudes 
Nucleaires et Solaires). 6 Oct 1987. 8p. NTIS (US Sales 
Ouly) PC A02/MF AOl. Order Number DE88701431/ 
AW. 


In Algeria, potatoes are a major food item in nutrition 
habits. Because of lack of cold storage facilities, losses can reach up 
to 40% of the total output of summer harvest. This paper describes 
the first experiments on the application of gamma irradiation for the 
preservation of local varieties of potatoes. Losses are strongly re- 
duced by inhibition sprouting effect of irradiation and reduction of 
sugars content has no significant influence on the acceptability of 
irradiated potatoes. 


26921 (INIS-mf—10970) Should food be treated with ra- 

diation?. (International Atomic Energy Agency, Vienna 

ear May 1987. 4p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE88701477/JAW. 

Originally published in Checkout, Irish Grocer’s Magazine 
(May 1987) Vol. 13(7) p. 12-16. 

The article deals with various opinions and attitudes towards 
food irradiation. It has many benefits for food growers and proces- 
sors, distributors, wholesalers and retailers. The article outlines the 
position of several EEC countries with regard to the. use of irradia- 
tion. At present, it is banned from use in the UK and Germany, but 
its use is permitted in Belgium, France, Italy and the Netherlands. 
However, Ireland has not yet to come to a decision. The Nuclear 
Energy Board, set up in 1973, actively promotes the process. A 
report published on the irradiation of food stuffs from the Commit- 
tee on the Environment, Public Health and Consumer Protection, 
which incorporates an ‘opinion’ from the Committee on Energy, 
Research and Technology, comes out strongly against food irradia- 
tion. After a general survey, the Committee of Experts concludes 
the acceptability of food irradiated with a total dose of up to 10 
kGy. Also the Committee recommends that the European Parlia- 
ment rejects the general authorisation of irradiation as a method of 
conserving food and call for a ban on imports of irradiated food 
and animal feed from non-Member States. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 





REFER ALSO TO CITATION(S) 26950 


26922 (BNL—40768) Absorption edge imaging of sporo- 
cide-treated and non-treated bacterial spores. Panessa- 
Warren, B.J.; Tortora, G.T.; Warren, J.B. (State Univ. of 
New York, Stony Brook (USA); Brookhaven National Lab., 
Upton, NY (USA)). 1987. Contract AC02-76CHO00016. 4p. 
(CONF-8708180—5). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. Order Number DE88005606/JAW. 

From Symposium on X-ray microscopy; Upton, NY, USA 
(31 Aug 1987). 

When deprived of nutrients, spore forming bacilli produce 
endospores which are remarkably resistant to chemical sterilization. 
Little is known about the morphology and response fo these spores 
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following exposure to sporocidal agents. Light microscopy does not 
provide sufficient resolution for studying the rupture of the spore 
coat and fate of intracellular material. Transmission and scanning 
electron microscopy offer superior resolution but require specimen 
preparation methods that induce physiologic as well as morpholo- 
gic changes in the spores, thereby making accurate interpretation of 
micrographs difficult. To eliminate the possible artifacts induced by 
chemical fixation, dehydration, embeddment, staining and section- 
ing, treated and non-sporocide-treated endospores of B. thuringien- 
sis and B. subtilis were imaged by x-ray contact microscopy using 
monochromatic x-rays. 6 refs., 2 figs. 


26923 (CONF-880452—1) Selected approaches to path- 
way analysis. Fields, D.E.; Uslu, I. (Oak Ridge National 
Lab., TN (USA)). 1988. Contract AC05-840R21400. 12p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE88006783/JAW. 

From International workshop on radiological protection in 
mining; Darwin, Australia (4 Apr 1988). 

Prediction of potential radionuclide exposure and the result- 
ing health risk to individuals working on the site of a mining oper- 
ation as well as to off-site individuals located down-wind or down- 
stream of such an operation, is facilitated by applying well-defined 
models and well-documented computer codes. Such methodologies 
and codes may have the advanages of being previously verified and 
applied, of having readily available data bases, of having supporting 
codes that may be used to prepare data sets or graph predictions, 
and of generating hard copy summaries containing intermediate cal- 
culations and the results of simulations. Several methodologies and 
codes developed for application to shallow-land disposal of radioac- 
tive wastes are of particular interest. One such methodology and 
code, PRESTO-II (Prediction of Radiation Effects from Shallow 
Trench Operations) is designed to evaluate possible doses and risks 
(health effects) from shallow-land disposal operations. This code, its 
supporting codes and data bases are discussed, together with sever- 
al applications. 16 refs., 2 tabs. 


26924 (DOE/ER/60402—2, pp 10-27) Application of mi- 
crodosimetry to radiobiology. Zaider, M.; Rossi, H.H. Apr 
1987. NTIS, PC A06/MF AOl. Order Number 
DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

The application of microdosimetry to radiobiology has fre- 
quently been based on the site model, i.e., the concept of a sensitive 
subcellular volume in which energy concentration determines the 
biological effect regardless of the nature of ionizing radiations. A 
later publication extended the treatment as to include the distance 
model in which lesion formation is assumed to depend on the initial 
separation of the two component sublesions. This was developed as 
a theoretical basis for the molecular ion experiment in which the 
biological effectiveness of pairs of ions is determined as a function 
of their separation. The results of this experiment made it evident 
that the effectiveness of single events must be largely determined 
by energy concentration in volumes having dimensions of less than 
a tenth of a micrometer. It can not be determined a priori whether 
this difference is due to a distance-dependent probability of combi- 
nation between sublesions that are perhaps produced at random lo- 
cations in a critical region of the cell (the gross sensitive volume, 
GSV), or whether the interaction probability is constant but the 
sensitive material is contained in a matrix that is within the GSV 
but has a complex geometrical shape. The generalized TDRA 
allows for either condition or their combination. In this paper it 
will be shown that regardless of the ultimate resolution of this ques- 
tion microdosimetry can retain its predictive role in radiobiology 
provided measurements are performed in a series of spherical sites 
(of different dimensions) rather than one single, micrometer-size 
volume. 


26925 (DOE/ER/60402—2, pp 38-43) Concerning the 
evidence for the formation of dicentric chromosomal aberra- 
tions by single tracks of very short-ranged radiations, Bren- 
ner, D.J.; Zaider, M. Apr 1987. NTIS, PC A06/MF A0O1. 
Order Number DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 
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A recent communication by Thacker et al. reported yields of 
chromosomal exchange aberrations in V79 hamster cells after irra- 
diation by either 250-kVp x rays or carbon characteristic K x rays 
of energy 270 eV. These latter produce photoelectrons with ranges 
of less than 10 nm. Such a distance makes it prima facie unlikely 
that two chromosomes could be damaged by a single track with a 
significant frequency. Thacker et al., however, discuss the observed 
effective linear component of induction of chromosome exchanges 
by ultrasoft carbon x-rays, and are thus led to consider the possibili- 
ty that only one chromosome needs to be damaged by radiation to 
lead to an exchange event. In this paper, the authors analyze the 
data of Thacker et al. using a simple model. For carbon x rays they 
take advantage of the fact that the cell nuclei are not subject to a 
distribution of specific energies, but will each undergo essentially 
the same number of photon absorption events (each consisting of an 
energy deposition of 270 eV) for a given dose. They define the 
probability that a given chromosome will be broken as a result of 
an energy deposition event. They further define the probability that 
two chromosomes will be broken as a result of a single energy dep- 
osition event. 


26926 (DOE/ER/60402—2, pp 71-74) Oncogenic trans- 
formation by fractionated doses of neutrons. Miller, R.C.; 
Brenner, D.J.; Komatsu, K.; Marino, S.A.; Hall, E.J. Apr 
1987. NTIS, PC A06/MF AOl. Order Number 
DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

Some recent experiments have suggested that, at low doses, 
fractionation or dose protractionation for neutrons actually increase 
the transformation rate. It is difficult to draw quantitative conclu- 
sions from these data in large part because the fractionated and the 
unfractionated exposures were not performed concurrently, but sev- 
eral months apart, leaving open the possibility of a change in radi- 
ation sensitivity of the cells. A further difficulty in analyzing these 
early studies is the small number of foci per dose that were ob- 
served. In the work reported here, the authors try to eliminate 
some of the problems discussed above by the following means: first- 
ly, they irradiate sufficient cells to ensure an adequate number of 
transformed cells-for dose less than 0.5 Gy our target was 20 foci 
per dose for acute irradiations and 30 foci per dose for fractionated 
studies. Secondly, in all cases the single and fractionated doses 
were delivered on the same day with cells from the same culture, 
so that direct comparisons could be made. They have concluded 
that at low doses it is reasonably probable that there is an enhance- 
ment due to fractionation. Based on this conclusion, they examine 
whether an enhancement at low doses is understandable based on 
the data for single acute exposures. 


26927 (DOE/ER/60402—2, pp 75-80) High-LET dose 
fractionation effects on transformation in mouse Balb-C73T3 
clone A31-1-13 cells. Geard, C.R. Apr 1987. NTIS, PC 
A06/MF A01. Order Number DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

Rodent cells have become the mainstay of in vitro transfor- 
mation assays with the mouse embryo derived cells lines designated 
C3H/10T-1/2 or Balb-c/3T3 being relatively stable in culture and 
possessing highly density-inhibited, non-transformed phenotypes. A 
number of cellular variants have been isolated from a Balb-c/3T3- 
A31 clone and show a range of susceptibilities to the induction of 
transformation by ultra-violet light without any changes for cyto- 
toxic effects. One derived cell line designated Balb-C/3T3 cl. A31- 
1-13 was described as being highly susceptible to UV-induced trans- 
formation. In this study the authors use this highly susceptible cell 
line to examine the transformation potential of single and split doses 
of *7Cs gamma rays and **‘Am alpha particles. The biological ef- 
fectiveness of high LET alpha particles is imperfectly understood 
relative to low LET radiations, yet such radiations have consider- 
able potential for contributing to ill effects (principally cancers) in 
humans. 


26928 (DOE/ER/60402—2, pp 81-86) Effects of ioniz- 
ing radiation on DNA-mediated transfer. Rubin, J.S.; 
Smith, J.A. Apr 1987. NTIS, PC A06/MF AOl. Order 
Number DE87009703/JAW. 
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In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

The process of DNA-mediated gene transfer is a powerful 
genetic tool that involves the cellular uptake, genomic integration 
and expression of exogenous DNA sequences. This process can also 
be used to examine the effects of radiation at the molecular level. 
There have been a-few reported describing the enhancement of the 
gene transfer process by a number of DNA damaging agents. The 
agents tested included UV light, x-rays and accelerated argon parti- 
cles. One hypothesis to explain this phenomenon is that these DNA 
damaging agents themselves, or subsequent DNA repair processes, 
introduce strand breaks into the cellular DNA of recipient cells. 
These DNA breaks then serve as possible sites of integration for 
the exogenous DNA sequences. The authors are continuing these 
studies by determining what effect neutrons have on the transfec- 
tion of DNA. The gene transfer system we plan to employ involves 
the transfection of the chimeric plasmid pSV2-GPT into recipient 
hamster cell lines. This plasmid contains the Escherichia coli 
ecogpt gene, which codes for the enzyme xanthine-guanine phos- 
phoribosyltransferase (XGPRT), along with simian virus 40 (SV40) 
sequences which allow for expression of the bacterial gene in mam- 
malian cells. 


26929 (DOE/ER/60402—2, pp 87-93) Cell survival and 
plating efficiency. Brenner, D.J.; Geard, C.R.; Zaider, G.M.; 
Georgsson, M.A. Apr 1987. NTIS, PC A06/MF AO1. 
Order Number DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

By its nature the cloning technique that has been used for 
the past three decades to generate survival curves requires the use 
of controls that receive no radiation. In this way a plating efficien- 
cy (PE) is estimated from the controls and thus an estimate of sur- 
vival can be made based on this and the results of the irradiated 
population. In a long series of experiments it is not always possible 
to obtain a set of survival curves within a day's experimentation. 
Thus it is normal to remeasure frequently the PE so that this 
random variable may be controlled as much as possible. Inherent in 
so doing is the idea that although the PE of the cells may vary 
from day to day, and thus should be constantly monitored, their ra- 
diation sensitivity is not systematically affected by these variations. 
It is the purpose of this note to investigate the hypothesis that the 
radiation sensitivity is independent of the PE. Such an investigation 
is of particular importance for cell lines such as human diploid fi- 
broblasts which have low, and frequently highly variable, PE’s. 
This analysis is carried out both through a specifically designed ex- 
periment - with normal human fibroblasts - and through retrospec- 
tive analysis of some large-scale experiments. 


26930 (DOE/ER/60402—2, pp 94-99) Repair of low- 
LET and high-LET sublethal damage. Bird, R.P.; Marino, 
S.A. Apr 1987. NTIS, PC A06/MF AOl1. Order Number 
DE87009703/JAW. 
In Radiation physics and biology: Progress report for period 
Dorey 1, 1986-November 30, 1987. 
Two kinds of measurements have been made in this experi- 
ment: one, the conventional split dose measurements for 50 kV x 
rays and 50 keV/m deuterons, and two, the sequential combination 
of the two radiations. The use of Chinese hamster V79 cells, syn- 
chronized in late S phase by hydroxyurea treatment of exponential- 
ly growing cultures makes this an extension of a previously pub- 
lished study in which it was shown that sequential irradiations of 
high LET charged particles and of low LET radiation, separated 
by only a few minutes, produced an enhanced cell killing beyond 
that predicted for independent agents. Separating the two irradia- 
tions by periods substantially longer than a few minutes allows 
repair of sublethal damage. Comparison with the single source 


(conventional) split dose measurements of sublethal damage repair 
can be made. 


26931 (I[AE—4334/3) Theoretical probability approach 
for the assessment of health harm from the radiation expo- 
sure. Bykov, A.A.; Demin, V.F. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu ’Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1986. 24p. (In Russian 


). NTIS (US 
ae Only), PC A02/MF ‘AOI Order Number TI88701978/ 
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An approach based on the probability theory is developed 
for the assessment of health harm from the radiation exposure. The 
objective of this development is to make the approach more general 
and independent on the level of modern carcinogenesis and aging 
theories. The concepts of probability, risk, injury are analysed. A 
generalized reduced index of injury is proposed. Results of numeri- 
cal solutions of the injury made according to the above index 
proved to be more than those recommended by ICRP. 15 refs.; 2 
figs.; 1 tab. 


26932 (INIS-BR—963, pp 54-55) Iodate contrasts and 
their effects. Silva, S.C. da; Cunha, M.L.S. da; Djahjah, 
M.C.R. (Universidade Federal Fluminense, Niteroi (Brazil). 
Hospital Universitario Antonio Pedro). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC All/MF AOl1. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26933 (INIS-BR—963, pp 145) Use of Tc-99m in basic 
research: labelling in different bacterial species. Bernardo 
Filho, M.; Plotkowski, M.C.; Pereira, J.A.A.; Boasquevis- 
ue, EM. (Universidade do Estado do Rio de Janeiro 

razil)). 1987. (In Portuguese). NTIS (US Sales Only), PC 
ee ov Order Number DE88701617/JAW. (CONF- 


From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26934 (INIS-BR—963, »p 148) Preparation of lyophi- 
lized reagent sets for vascular scin' Biological stud- 
ies in rats. Almeida, M.A.T.M. de; Pereira, N.P.S. de; 
Hamada, E.S.; Barbosa, M.F. de; Herrerias, R. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC All/MF 
A01. Order Number DE88701617/JAW. (CONF-8710295— 
} 


From 21. Brazilian Congress of Radiology; Sa6 Paulo, SP, 
Brazil (10 Oct 1987). 


26935 (INIS-BR—963, pp 149) Experimental model for 
biological control of gallium citrates (/sup 67/Ga). Barbosa, 
M.F. de; Muramoto, E.; Achando, S.S.; Pereira, N.P.S. de; 
Silva, C.P.G. da. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). 1987. (In Portuguese). NTIS 
(US Sales Only), PC All1/MF AOl. Order Number 
DE88701617/JAW. (CONF-8710295—). 


From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


26936 (INIS-mf—11107, pp 121) Microscopic distribu- 
tion of the absorbed from Auger electrons of /sup 
125/1 in DNA molecules. Unak, P.; Unak, T. (Ege Universi- 
tesi, Izmir (Turkey)). Dec 1986. (In Spanish). NTIS (US 
Sales Only), PC  AO7/MF AOl. Order Number 
DE88780067/JAW. (CONF-861201—). 


From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


26937 (INIS-mf—11107, pp 87) Radiopharmacy: pharma- 
cokinetics of the new local anaesthetics o 


pentacaine, heptacaine and 
S.; Stefek, M.; Trnovec, T.; Benes, L. (Slovenska Akademia 
Vied, Bratislava (Czechoslovakia). Ustavy Experimentalnej 
Farmakologie). Dec 1986. (In Spanish). NTIS (US Sales 
Only), PC, A07/MF A0Ol. Order Number DE88780067/ 
JAW. (CONF-861201—). 


From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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26938 (RERF-TR—4-87) Reclassification of leukemia 
among A-bomb survivors by French-American-British (FAB) 
classification, 1. Concordance of diagnosis in Nagasaki cases 
by RERF members and a member of FAB cooperative group. 
Matsuo, Tatsuki; Tomonaga, Masao; Bennett, J.M. (Radi- 
ation Effects Research Foundation, Hiroshima (Japan)). Sep 


1987. 12p. (In Japanese and English). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88752550/ 
JAW. 


The concordance rate for the French-American-British 
(FAB) reclassification diagnoses of atomic bomb-related cases of 
leukemia in Nagasaki was determined by a group of RERF hema- 
tologists and one of the members of the FAB cooperative gruop. 
The peripheral blood and/or bone marrow smears from 193 persons 
with leukemia or related disorder were reviewed. There was 85% 
agreement in the identification of leukemia types and subtypes. 
There was almost complete agreement for the diagnosis of non- 
FAB disorders (chronic myeloid leukemia and others) resulting in 
overall concordance of 88.2%. The conclusion from this remark- 
ably high rate of concordance is that it is feasible to accurately 
apply the FAB classification system to the cases of A-bomb-related 
leukemia. These preliminary observations suggest that the previous- 
ly established leukemia types for about a quarter of the cases of 
acute leukemia and related disorders should be changed. 


26939 Partitioning of 7**Pu, 7*°Pu and **!Am in skeleton 
and liver of U.S. Transuranium Ri cases. Kath- 
ren, R.L.; McInroy, J.F.; Reichert, M.M.; Swint, M.J. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Health Phys- 
ics; 54: No. 2, 181-188(Feb 1988). 

The content of 7**Pu, 7°°Pu and *41Am in the liver and skel- 
eton was estimated from radiochemical analysis of human liver and 
bone samples obtained at autopsy from former actinide workers 
whose occupational histories were suggestive of chronic inhalation 
exposures, with minor skin contamination and wounds documented 
in a few individuals. For times estimated to be several years to a 
few decades post intake, 75.8 +/- 15.3% of the total 7*4Am in the 
skeleton and liver was found in the skeleton (25 cases) as compared 
with 63.4 +/- 24.1% for 7°*Pu (36 cases) and 53.2 +/- 18.2% for 
39Pu (43 cases). These differences are significant at the 95% confi- 
dence level. Of these cases, 34 included data on both *°*Pu and 
239Pu and were divided into high and low activity subgroups. The 
difference in the fractionation of the two Pu isotopes was apparent 
only in the low activity subgroup, suggesting that the difference 
observed between the Pu isotopes may be an artifact of the data. 
The different partitioning of these three nuclides suggests that the 
ALIs for 7°*Pu and **1Am may be high by about 25-50% if only 
the dose to bone is considered and may be high by 12-13%, based 
on the weighted committed dose equivalent in target organs or tis- 
sues. 


26940 Microcell-mediated transfer of a single human 
chromosome complements xeroderma pigmentosum group A 
fibroblasts. Schultz, R.A.; Saxon, P.J.; Glover, T.W.; Fried- 
berg, E.C. (Stanford Univ. School of Medicine, CA). Pro- 
ceedings of the National Academy of Sciences of the United 
States of America; 84: No. 12, 4176-4179(Jun 1987). Contract 
AT03-76EV 70032. 

Chromosomes from an immortalized aneuploid human fi- 
broblast cell line were randomly tagged with the selectable marker 
neo by transfection with the plasmid pSV2neo. Somatic cell fusions 
between transfected human cells and mouse A9 cells generated 
pools of G418-resistant human-mouse hybrid clones containing vari- 
ous numbers of human chromosomes. Microcell-mediated chromo- 
some transfer from the hybrid pools to xeroderma pigmentosum 
complementation group A (XP-A) cells in culture and selection for 
G418-resistant colonies resulted in the identification of XP cells 
with enhanced resistance to ultraviolet radiation. Screening of sub- 
clones from selected pools of human-mouse hybrids facilitated the 
identification of hybrids containing a single neo-tagged human 
chromosome. Transfer of this chromosome to XP-A cells (but not 
to XP-F or XP-C cells) results in enhanced resistance to ultraviolet 
light and enhanced excision repair capacity. The identification of a 
single human chromosome that complements the phenotype of XP- 
A cells in culture provides the potential for genetic mapping of the 
complementing gene and for its isolation by molecular cloning. 
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26941 Detection of radiation-induced lesions in the myc 
proto-oncogene. Grossi, G.F.; Roots, R.; Tobias, C.A. (Biol- 
ogy and Medicine Div., Univ. of California, Lawrence 
Berkeley Lab., Berkeley, CA 94720). pp 76 of Thirty-third 
annual meeting of the Radiation Research Society (Ab- 
stracts). Philadelphia, PA; Radiation Research Society 
(1985). (CONF-8505113—). Contract AC03-76SF00098. 

From 33. annual scientific meeting of the Radiation Research 
Society; Los Angeles, CA, USA (5 May 1985). 

Alterations in a certain group of genes, the proto-oncogenes, 
are known to be associated with changes in cell biochemistry and 
carcinogenesis. The authors chose the Indian male muntjac cell 
with a total chromosome number of 2N = 7, in which to study the 
effects of radiation-induced aberrations in the c-myc proto-onco- 
gene. By routine hybridization techniques the authors have shown 
v-myc homology in total genomic DNA after digestion with Eco 
R1 and Bam H1. The first task is to identify the chromosomal site 
of the c-myc gene in these cells. They are doing this by hybridiza- 
tion of the v-myc probe either to the DNA extracted from sorted 
chromosomes or by the more precise in situ hybridization technique 
of chromosome spreads. The second task and principal aim is to 
study the effects of radiation-induced lesions and chromosomal 
rearrangements in the c-myc gene region. 


26942 Macrodistribution of naturally occurring thorium 
isotopes in the human skeleton. Singh, N.P.; Bennett, D.; 
Larsen, R.P.; Wrenn, M.E. (Radiobiology Div., Univ. of 
Utah, Building 351, Salt Lake City, UT 84112). pp 73 of 
Thirty-third annual meeting of the Radiation Research Soci- 
ety (Abstracts). Philadelphia, PA; Radiation Research Soci- 
ety (1985). (CONF-8505113—). 

From 33. annual scientific meeting of the Radiation Research 
i Los Angeles, CA, USA (5 May 1985). 

The remains of two individuals who received plutonium by 
intravenous injection were exhumed. Portions of the individual 
bones were analyzed by singh et al, to determine the macrodistribu- 
tion of /sup 228/Th, /sup 230/Th, and /sup 232/Th. These speci- 
mens present a unique opportunity to investigate the skeletal ma- 
crodistribution of thorium acquired the environment. The sacrum 
had the highest concentrations of all three thorium isotopes: 112+- 
48 pCi/kg for /sup 228/Th, 97+-8 pCi/kg for /sup 230/Th, and 
92+-8 pCi/kg for /sup 232/Th (in bone ash). The vertebral bodies 
contained higher concentrations of /sup 228/Th than of /sup 230/ 
Th and /sup 232/Th. The individually measured ribs contained 
concentrations of /sup 230/Th and /sup 232/Th similar to those 
found in the vertebral bodies, but the concentration of /sup 228/Th 
was much lower in the ribs. The thorium concentrations were low 
in the other bones analyzed. The results indicate that vertebrae and 
ribs contain concentrations of thorium isotopes higher than the av- 
erage for the entire skeleton. Because they are commonly used for 
thorium analysis in man, total skeletal burdens of thorium may be 
overestimated when inferred from rib and vertebral wedge content. 


26943 Effect of age on Zn-DTPA removal of Am and Pu. 
Lloyd, R.D.; Mays, C.W.; Jones, C.W.; Lloyd, C.R.; 
Taylor, G.N.; Wrenn, M.E. (Radiobiology Div., Univ. of 
Utah, Salt Lake City, UT 84112). pp 73 of Thirty-third 
annual meeting of the Radiation Research Society (Ab- 
stracts). Philadelphia, PA; Radiation Research Society 
(1985). (CONF-8505113—). 

From 33. annual scientific meeting of the Radiation Research 
Society; Los Angeles, CA, USA (5 May 1985). 

Decorporation in beagles of monomeric Am-241 and Pu- 
237 +239, given i.v., by 30 pmol Zn-DTPA/kg injected once each 
day from 14 to 154 days after radionuclide administration was more 
effective in juvenile animals aged 3 months than in young adults 
aged 1.9 years and was least effective in mature dogs aged 10 years. 
Retention of Am in liver diminished during DTPA therapy from a 
pretreatment value of 48% to 10% in the mature adults and from 
55% to less than 1% in the young adults, while the corresponding 
liver retention of juveniles decreased from 17% to undetectable 
levels by 28 days of treatment. Pu retention in liver diminished 
during therapy from adult pretreatment levels of 31% and 33% to 
10% and 6% in the mature and young adults,. respectively, while 
juvenile liver retention decreased from pretreatment levels of 14% 
to undetectable by 56 days of therapy. Non-liver Am (mainly skele- 
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ton) diminished during treatment in mature adults from 43% to 
25%, in young adults from 35% to 20% and in juveniles from 72% 
to 9%. Non-liver Pu decreased from 53% to 33% for mature 
adults, from 51% to 30% in young adults and from 76% to 17% 
for juveniles during the 140 days of daily Zn-DTPA therapy. 


26944 Uptake and clearance of /sup 238/Pu from liver 
cells transplanted into fat pads of Fischer-344 rats. Brooks, 
A.L.; Guilmette, R.A.; Hahn, F.F.; Jirtle, R.L. (Lovelace 
Inhalation Toxicology Research Institute, Albuquerque, 
NM 87185). pp 73 of Thirty-third annual meeting of the Ra- 
diation Research Society (Abstracts). Philadelphia, PA; Ra- 
diation Research Society (1985). (CONF-8505113—). Con- 
tract AC04-76EV01013. 

From 33. annual scientific meeting of the Radiation Research 
oe Los Angeles, CA, USA (5 May 1985). 

This research is directed toward understanding the role of 
liver cell, organ, and environment in Pu biokinetics. Liver cells 
were isolated from F-344 rats, injected into fat pads, and allowed 
21 days to from cellular colonies. Animals injected with liver cells 
and control animals received a single intraperitoneal injection of 1 
pCi /sup 238/Pu citrate and were serially sacrificed 1, 5, 10, 15, 30, 
and 60 days after injection. Retention kinetics and distribution of 
Pu in liver and in liver cells growing in fat pads were determined 
by both radiochemical measurements and autoradiographic tech- 
niques. From these measurements, the half-life of Pu in whole liver 
was estimated to be about 10 days. There were an average of 0.54 
and 0.13 tracks/cell in liver cells at 1 and 30 days after injection, 
respectively. Liver cells in fat pads contained 0.20 and 0.07 tracks/ 
cell at 1 and 30 days or about 1/3 of the initial concentration of Pu 
observed in liver. From these studies, it was demonstrated that liver 
cells placed in a foreign environment contain the information 
needed to recognize and take up Pu and that they also clear Pu. 
This model may provide a tool to study the uptake and clearance 
of Pu from human cells growth in fat pads of nude mice. 


5602 Thermal Effects 


REFER ALSO TO CITATION(S) 26716 


26945 Loss of thermotolerance in a temperature-sensitive 
protein synthesis mutant. Chang, P.Y.; Gibbs, I LG.F.; Blake 
ly, E.A. (Biology and Medicine, Lawrence Berkeley Lab., 
Berkeley, CA 94720). pp 21 of Thirty-third annual meeting 
of the Radiation Research Society (Abstracts). Philadelphia, 
PA; Radiation Research Society (1985). (CONF-8505113—). 
Contract AC03-76SF00098. 

From 33. annual scientific meeting of the Radiation Research 
Society; Los Angeles, CA, USA (5 May 1985). 

The induction of heat shock proteins has been identified as a 
possible factor in the development of thermotolerance, but the mo- 
lecular basis for the role they play is still unknown. A CHO cell 
line isolated by L. Thompson of LLNL (CHO-TSH1), with a tem- 
perature-sensitive leucyl-tRNA synthetase, exhibits inhibition of 
protein synthesis at temperatures greater than 37°C. Protein synthe- 
sis is resumed if the cells are transferred back to the permissive 
35°C growth temperature. Replicate experiments show that with 
continuous heating at 42°C, the wild type (CHO-SC1) develops sig- 
nificant thermotolerance, while the CHO-TSH1 mutant does not, 
even after 7 hours. In separate preliminary experiments, with a frac- 
tionated scheme of heat treatments at 42°C separated by incubation 
at 35°C for 20 hours, the authors’ results indicate that thermotoler- 
ance can be triggered in CHO-tsH1 but to a much lesser extent 
than in CHO-SC1. These results indicate that the cellular capacity 
for protein synthesis is essential for the development of thermoto- 
lerance and that this mutant may be a useful system to investigate 
the nature of heat shock proteins and their role in the development 
of thermotolerance. 


26946 Microwaves stimulate drug release from liposomes: 
Effects of oxygen, plasma, antioxidants and liposome compo- 
sition. Liburdy, R.P.; Magin, R.L. (Lawrence Berkeley 
Lab., UC Berkeley, Berkeley, CA). pp 23 of Thirty-third 
annual meeting of the Radiation Research Society (Ab- 
stracts). Philadelphia, PA; Radiation Research Society 
(1985). (CONF- "$505113—). 
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From 33. annual scientific meeting of the Radiation Research 
Society; Los Angeles, CA, USA (5 May 1985). 

Microwaves (2450 MHz) are shown to stimulate the rapid 
release of a cancer drug, cytosine arabinofuranoside (ARA-C), from 
large unilamellar liposomes made from DPPG and DPPC. This 
effect is unusual in that it occurs at exposure temperatures well 
below the nominal phase transition temperature, T/sub c/, of 
39.5°C where these liposomes are not found to be leaky. This per- 
meability effect is a linear function of dose over 0-60 mW/g, and 
maximal drug release is achieved in seconds at high dose rates. 
Oxygen and also plasma are observed to enhance microwave re- 
lease, whereas antioxidants inhibit the effect. Substitution of glucose 
for ARA-C lead to similar results. In contrast, addition of choles- 
terol to the liposome membrane which eliminates the phase transi- 
tion, rendered the liposomes unresponsive to microwaves. These re- 
sults suggest that microwaves can interact with pure phospholipid 
membranes and that this interaction may prove useful in liposome- 
mediated drug delivery. 


5603 Chemicals Metabolism And Toxicology 


REFER ALSO TO CITATION(S) 25756, 25757, 25790, 25793, 26676, 26690 


26947 (INIS-mf—11126, pp 92) Influence of some addi- 
tives to the highly carbohydrate diet on the distribution of Al, 
ES Se ee ce ee ene ee ee ee 

tal animals. Bakyrdzhiev, P. May 1985. NTIS (US Sales 
Only), PC A09/MF A0Ol. Order Number DE88780068/ 
JAW. (CONF-8505353—). 

From i. Balkan conference on activation analysis; Varna, 
Bulgaria (6 May 1985). 

An instrument neutron activation analysis had been used for 
the investigation of diets with different salt and permanent basic 
composition. The diets with MgCl/sub 2/ and methylene blue addi- 
tives were used. Three groups of animals Wistar, Hamster and S. 
Dawley with different genetic reactivity had been fed on ad libi- 
dum for 45 days. After killing the animals the teeth enamel, mandi- 
ble and tibia had been sampled and content of Al, Mg, Mn, Na and 
Cl/sub 2/ was determined by means of INAA. The samples were 
irradiated for 1 min in the rabbit system of the experimental reactor 
IRT-2000. Two measurements were carried out - after a cooling 
time of 1 min for the determination of Al, Ca, Cl/sub 2/, Mg, and 
after 2 h cooling time - for Na and Mn. The precision of the analy- 
sis was between 4 and 12%. 


26948 (PCOH—810130) Current statement on the popu- 
lation possibly at risk from postulated effects of formaldehyde 
gas at low or trace levels. (Professional Consultants in Occu- 
pational Health, Inc., Bethesda, MD (USA)). 30 Jan 1981. 
8p. (MICROLOG—82-4618). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

A toxic irritant health effect has not been convincingly doc- 
umented or verified in humans as a result of exposures to less than 
3.0 parts per million (ppm) of formaldehyde vapor itself. Virtually 
all cells in human bodies produce or contain formaldehyde inde- 
pendent of external exposures. Thus, so-called hypersensitivity to 
formaldehyde has yet to be theoretically or experimentally estab- 
lished. Rodents exposed to high levels of formaldehyde for a life- 
time developed intranasal cancers. Such cancers were not encou- 
tered in epidemiological studies on human populations occupation- 
ally exposed to formaldehyde. Very conservative extrapolation of 
similar risks from rodents to man demonstrated that the lifetime risk 
for cancer in humans from exposures to less than 1.0 ppm was not 
significant. It was concluded that extremely minute offgassing of 
formaldehyde vapors from properly installed urea-formaldehyde 
foam insulation into indoor air did not pose a significant risk of 
cancer for humans, where indoor formaldehyde levels for a human 
lifetime were less than 1.0 ppm. 
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(PNL—6453) Inhalation developmental toxicology 
scetas Terntaliay sede’ af whetine 6 aan ied ten 
Mast, T.J. (Pacific Northwest Lab., Richland, WA (USA)). 
Dec 1987. Contract AC06-76RL01830. 208p. NTIS, PC 
A10/MF A011; 1; GPO Dep. Order Number DE88006812/ 
. JAW. 

The straight chain hydrocarbon, n-hexane, is a volatile, ubiq- 
uitous solvent used in industrial, academic, and smaller commercial 
environments. The significant opportunity for women of child-bear- 
ing age to be exposed to this chemical prompted the undertaking of 
a study to assess the developmental toxicity of n-hexane in an 
animal model. Timed-pregnant (30 animals per group) and virgin 
(10 animals per group) Sprague-Dawley rats were exposed to 0 (fil- 
tered air), 200, 1000, and 5000 ppM n-hexane (99.9% purity) vapor 
in inhalation chambers for 20 h/day for a period of 14 consecutive 
days. Sperm-positive females were exposed for 6 to 19 days of ges- 
tation (dg) and virgins were exposed concurrently for 14 consecu- 
tive days. The day of sperm detection was designated as 0 dg for 
mated females. Adult female body weights were monitored prior 
to, throughout the exposure period, and at sacrifice. Uterine, pla- 
cental, and fetal body weights were obtained for gravid females at 
sacrifice. Implants were enumerated and their status recorded as 
live fetus, early or late resorption, or dead. Live fetuses were sexed 
and examined for gross, visceral, skeletal, and soft-tissue craniofa- 
cial defects. 16 refs., 3 figs., 7 tabs. 


26950 (UCRL—97744) Human somatic, germinal and 
heritable mutagenicity. Mendelsohn, M.L. (Lawrence Liver- 
more National Lab., CA (USA)). May 1987. Contract W- 
7405-ENG-48. 12p. (CONF-8705242—1). NTIS, PC A03/ 
MF AO1; 1; GPO Dep. Order Number DE88004005/JAW. 

From Medical genetics ‘87; Rockville, MD, USA (17 May 
1987). 

” This report deals with the general process of variant forma- 
tion rather than with the consequences of a specific variant being 
present. It focusses on mutational mechanisms, mutagens, and the 
method for detecting de novo mutants and estimating mutation rate. 
It is to human genetics much like disease causation and prevention 
medicine are to medicine as a whole. The word “mutagenicity” is 
used in the title and throughout the text to connote the causation of 
all classes of genetic damage. Mutagenicity and the corresponding 
words mutation, mutagen and mutagenesis can have multiple mean- 
ing, sometimes relating to gene mutation, sometimes to heritable 
mutation, and somtimes to all types of genetic damage. 38 refs., 1 
tab. 


cadmium(I1) 
to human serum Harris, W Madsen, L.J. 
(Univ. of Idaho, Moscow). Biochemistry; Yr: No. 1, 284- 
288(12 Jan 1988). Contract AC03-76SF00472. 

The binding of cadmium(II) to human serum transferrin in 
0.01 M N-(2-hydroxyethyl)-piperazine-N’-2-ethanesulfonic acid with 
5 mM bicarbonate at 25°C has been evaluated by difference ultra- 
violet spectroscopy. Equilibrium constants were determined by 
competition versus three different low molecular weight chelating 
agents: nitrilotriacetic acid, ethylenediamine-N,N’-diacetic acid, and 
triethylenetetramine. Conditional equilibrium constants for the se- 
quential binding of two cadmium ions to transferrin under the 
stated experimental conditions are log Ki = 5.95 +/- 0.10 and log 
K. = 4.86 +/- 0.13. A linear free energy relationship for the com- 
plexation of cadmium and zinc has been prepared by using equilib- 
rium data on 243 complexes of these metal ions with low molecular 
weight ligands. The transferrin binding constants for cadmium and 
zinc are in good agreement with this linear free energy relationship. 
This indicates that the larger size of the cadmium(II) ion does not 
significantly hinder its binding to the protein. 


26951 Rees Soe. te Maree 
transferrin. 


26952 Induced binding of and benzo(a)pyrene to mouse 
lung deoxyribonucleic acid. Howard, A.J.; Mitchell, C.E.; 
Dutcher, J.S.; Henderson, T.R.; McClellan, R.O. (Lovelace 
Inhalation Toxicology Research Institute, Lovelace Bio- 
medical and Environmental Research Institute, Albuquer- 
que, NM 87185). pp 401-416 of Polynuclear aromatic hydro- 

; characterization and carcinogenesis. 

M.; Dennis, A.J. Columbus, OH; Battelle Press 
(1986). (CONF-8410225—). 
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From 9. international symposium on polynuclear aromatic 
hydcarbons; Columbus, OH, USA (30 Oct 1984). 

The authors found that metabolites of benzo(a)pyrene and 
three nitropyrenes bind to mouse lung DNA and that this binding is 
induced by pretreatment with benzo(a)pyrene, induced in some in- 
stances by diesel extract, and unaffected by nitropyrene pretreat- 
ment. The binding is quite persistent and can be made even more so 
in some cases by the action of heat inducers. As evidence accumu- 
lates that the nitroarenes are carcinogens, it is becoming increasing- 
ly clear that these compounds’ capacity to bind the DNA has bio- 
logical significance. 


26953 /sup 14/C-1-nitropyrene metabolism in rat nasal 
tissue and isolated perfused rat lungs. Bond, J.A.; Mauderly, 
J.L.; McClellan, R.O. (Lovelace Inhalation Toxicology Re- 
search Institute, Lovelace Biomedical and Environmental 
Research Institute, Albuquerque, NM 87185). pp 87-98 of 
Polynuclear aromatic hydrocarbons: Chemistry, character- 
ization and carcinogenesis. Cooke, M.; Dennis, A.J. Colum- 
bus, OH; Battelle Press (1986). (CONF-8410225—). 

From 9. international symposium on polynuclear aromatic 
hoenbees Columbus, OH, USA (30 Oct 1984). 

ince inhalation is the most likely route of exposure of 

suis it is is important to evaluate the role of intact lungs in deter- 
mining the metabolic fate of inhaled 1-NP. Furthermore, it becomes 
important to study nasal tissue metabolism when it is recognized 
that many airborne materials, including environmental pollutants, 
contain known carcinogens adsorbed onto particles of sizes that de- 
posit in the nasopharyngeal region of the respiratory tract. This 
report describes the capacity of rat nasal tissue and isolated per- 
fused rat lungs to metabolize 1-NP. The effect of prior exposure of 
rats to diesel exhaust on respiratory tract tissue metabolism of 1-NP 
was also tested. The results indicate that both nasal tissue and per- 
fused lungs can metabolize 1-NP and that this metabolism is elevat- 
ed following exposure of rats to diesel exhaust particles. 


5604 Other Environmental Pollutant Effects 
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26954 (OH/R—87/118/K) Magnetic-field exposure appa- 
ratus for small-animal studies: phase 2. Harvey, S.M. (Ontar- 
io Hydro Research Div., Toronto (Canada)). 12 May 1987. 
15p. (MICROLOG—87-06229). Ontario Hydro Research 
Division, Editorial Section, 800 Kipling Ave., Toronto, 
Ont., Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

In a previous report design criteria were developed for a 
magnetic-field exposure facility suitable for use in a proposed study 
fo electromagnetic fields bioeffects in small animals. Following the 
issue of that report, significant changes were made in the scope and 
experimental protocol of the proposed study and a reanalysis of the 
design criteria was therefore undertaken. This showed that substan- 
tial changes in the design of the exposure apparatus would be re- 
quired. The revised study protocol and design criteria for a modi- 
fied magnetic-field exposure apparatus are described in this report. 
The designs based on minimizing the space and energy require- 
ments are outlined. 


26955 Microwaves facilitate delivery of carboxyfluoros- 
cein from liposomes to target cells. Liburdy, R.P.; Hendrix, 
D.K.; Martin, F.J. (Lawrence Berkeley Lab., Berkeley, CA 
94720). pp 70 of Thirty-fifth annual meeting of the Radi- 
ation Research Society (Abstracts). Philadelphia, PA; Radi- 
ation Research Society (1987). (CONF-870221—). 

From 35. annual meeting of the Radiation Research Society; 
Atlanta, GA, USA (22 Feb 1987). 

Delivery of drugs from liposomes to different target cell 
populations was investigated using a fluorescent dye marker to vis- 
ualize solute transfer. 6-carboxyfluoroscein (6-CF) was self- 
quenched inside liposome vesicles comprised of lecithin and also of 
phospholipids with 16- and 14- carbon chain lengths. Human eryth- 
rocytes and lymphocytes, rodent lymphocytes, rodent tumor cells, 
as well as rodent macrophages were treated with 6-CF-liposome to 
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promote cell-surface binding. Washed liposome-cell complexes 
were subsequently exposed to 2450 MHz (60 mW/g) microwaves 
or sham-treated at identical temperatures below the phase transition 
for the liposome system, and dye transfer was assessed visually by 
microscopy as well as by spectrofluorometric assay. Microwaves 
facilitated dye transfer compared to that for thermal controls: the 
extent of dye transfer varied for cell type. 


57 HEALTH AND SAFETY 


26956 (INIS-mf—11636, pp 105-143) Management of ac- 
cident risks. Compes, P.C. (Wuppertal Univ. (Gesamthochs- 
chule) (Germany, F.R.). Fachbereich 14 - Sicherheitstech- 
nik). 1987. (in German). NTIS (US Sales Only), PC A12/ 
MF AOl. Order Number DE88752478/JAW. (CONF- 
8609335—). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

The example of the Chernobyl! accident and the statistics of 
the occurrence of accidents make clear the threat to humanity, if 
one cannot guarantee successful accident prevention in the use and 
distribution of the projects aimed at. The science of safety, as it is 
known in the Wuppertal model, makes its contribution to this vital 
task for the human community. It makes it necessary to create the 
essential dates and concepts, the methods, principles and techniques 
based on them and the associated instrumentation. 


58 GEOSCIENCES 
5801 Geology And Hydrology 
REFER ALSO TO CITATION(S) 25865, 26484, 26688 


26957 (CSPG—4) Taxonomy and biostratigraphy of schi- 
zaealean spores from the Jurrasic-Cretaceous boundary beds 
of the Aklavik Range, District of Mackenzie. Fensome, R.A. 
(Geological Association of Canada, St. John’s, Newfound- 
land; Canadian Society of Petroleum Geologists, Calgary, 
Alberta). 1987. 52p. Canadian Society of Petroleum Geolo- 
gists, 505 - 206 7th. Ave., S.W., Calgary, Alta., Canada T2P 
OW7; $20.00 CAN. 

A large number of miospore taxa appear for the first time in 
Jurassic-Cretaceous boundary strata after a comparatively unevent- 
ful earlier Mesozoic history for miospores. Miospores generally 
considered to be of schizaealean affinity are prominent in this late 
Jurassic and early Cretaceous radiation. The evolutionary history 
and biostratigraphical and palaeoecological potential of this group 
can only be fully realized if their taxonimy is clarified. Resolution 
of some of the taxonomic problems of late Mesozoic schizaealean 
miospores is attempted using material from the Jurassic-Cretaceous 
boundary beds of the Aklavik Range, northwestern Canada. Spe- 
cies of Cicatricosisporites, Concavissimisporites, and Pilosisporites 
are biostratigraphically the most important of the taxa studied. Zon- 
ation porposed in this paper appear to be applicable in parts of both 
northwestern Canada and northwestern Europe, in both marine and 
nonmarine strata, and permits a reconsideration of the ages of some 
of these strata. Emendations are proposed for a number of genera. 
The suppression of some generic names is suggested. A number of 
new combinations and new names are proposed. The holotypes of 
some Crassitudisporites and Concavissimisporites have been restu- 
died and are discussed and/or re-illustrated. 182 refs., 20 figs., 5 
illus. 


26958 (EGG-M—24387) Dual permeability modeling of 
solute transport in discrete fracture systems. Miller, J.D.; 
Clemo, T.M. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1987. Contract AC07-76ID01570. 13p. (CONF-8710141—5). 
NTIS, PC A03/MF A001; 1; GPO Dep. Order Number 
DE88006790/JAW. 

From International conference on groundwater contamina- 
tion; Amsterdam, Netherlands (26 Oct 1987). 

A numerical study has been made of flow and transport in a 
small two-dimensional modei of a porous matrix with a superim- 
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posed discrete fracture system. The purpose of the study was to de- 
termine characteristics for use in a larger scale model. A dual per- 
meability approach was used, in which flow was computed in each 
of the two media. Solute transport was simulated by moving 
marker particles in and between the two media under the influence 
of advective, dispersive and diffusive processes. This type of simu- 
lation is limited to a sub-reservoir scale by the assumptions of Dar- 
cian flow and Fickian transport in the matrix. Non-Darcian, non- 
Fickian characteristics were found for the overall model. The 
porous matrix properties were assumed to be those measured in a 
visibly unfractured core and are due to the microstructure of the 
rock. The discrete fracture system was a realization of the smaller 
fractures in a stochastic system. The FRACSL code was used to 
determine flow coefficients and residence time distributions for five 
realizations of the stochastic fracture system. Reservoir scale simu- 
lation could be achieved with reasonable computer resources and 
with fidelity to the fractured media by incorporating this type of 
results in successively larger models. 19 refs., 10 figs., 2 tabs. 


26959 (GSCan—42-367E) Thermal maturation of Paleo- 
zoic strata in Eastern Canada from conodont colour alteration 
index (CAI) data with implications for burial history, tectonic 
evolution, hotspot tracks and mineral and hydrocarbon explo- 
ration. Bulletin 367. Nowlan, G.S.; Barnes, C.R. (Geological 
Survey of Canada, Ottawa, Ontario). 1987. 5lp. (MICRO- 
LOG—87-04985). Canadian Government Publishing Centre, 
Supply and Services Canada, Ottawa, Ont., Canada K1A 
0S9; $4.00 CANADA, OTHER COUNTRIES $4.80 CAN; 
MF CANMET/TID, Energy, Mines and _ Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

Conodonts are phosphatic microfossils that change colour as 
a result of heating and, therefore, are useful as indicators of thermal 
maturation. As the changes are progressive and irreversible, the 
colours can be calibrated as a series of conodont colour alteration 
indices (CAI), which may record temperatures as high as 600/sup 
0/C. This bulletin presents the compilation and interpretation of all 
availabale CAI data for the Canadian Appalachians, including the 
orogenic belt and the adjacent Quebec and Anticosti basins. The 
patterns of thermal maturity thus demonstrated are interpreted in 
several ways. Some high thermal anomalies are related to the pas- 
sage of Mesozoic hotspot tracks, others are attributed to late oro- 
genic intrusive events. Some low thermal anomalies have required 
structural interpretations, leading to advances in the understanding 
of tectonostratigraphy. Areas suitable for future exploration for oil 
and gas in the Canadian Appalachians are delimited. It is proposed 
that conodont CAI data be used to determine the temperature of 
ore-bearing fluids in Mississippi Valley-type base metal deposits and 
to identify buried intrusions that may host other types of ore depos- 
its. 183 refs., 10 figs. 
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26960 (GSJ—8701, pp 9-84) Study on Seismic emission 
methods . Sugihara, Mitsuhiko; Ito, Hisao; Tosha, 
Toshiyuki. (Geological pee of Japan, Ibaraki Ja pan). Jun 
1987. (In Japanese). NTIS (US Sales Only), PC All. Order 
Number DE88770074/JAW. 

In Research on prospecting techniques for deep geothermal 
resources. 

This is one of the annual reports of Geological Survey of 
Japan consisting of the following three independent subreports: 1. 
Ad hoc observations of micro-earthquakes in Takinoue Area; From 
the micro-earthquake observations in Takinoue Area, Iwate Prefec- 
ture, it was especially revealed that many micro-earthquakes oc- 
curred during the building-up time of production wells. According- 
ly, concentrated observations were conducted on micro-earth- 
quakes before and after the stoppage of the production wells by 
adding more observation spots from 10 to 14 June 1985. 2. Adapta- 
tion limit of the data compression method to earthquake waves; In 
order to record earthquake waves in high precision, analogue type 
recording lacks enough precision and it is necessary to record them 
by compressing the digitized data. The limit of adapting this com- 
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pression method to recording earthquake waves was studied. 3. 
Measurement of stress of the earth crust by hydraulic fracturing; A 
400m deep well (GF-2) which had been dug at Tazawako Town, 
Akita Prefecture was drilled further up to 800m and stress of the 
earth crust was measured by hydraulic fracturing. (41 figs, 8 tabs, 9 
refs) 


26961 (NAGRA-NTB—87-05) Seismicity of Northern 
Switzerland, 1983-1986. Deichmann, N. (Nationale Genos- 
senschaft fuer die Lagerung Radioaktiver Abfaelle 
(NAGRA), Baden (Switzerland)). May 1987. 105p. (In 
German). Nagra, CH-5401 Baden, Switzerland. 

Over the four-year period from 1983 to 1986, the nationwide 
seismic network, together with a local temporary telemetry array 
installed at the end of 1983, recorded roughly 100 earthquakes in 
the magnitude range between 0.9 and 4.2, located in northern Swit- 
zerland and the immediately adjacent region of southern Germany. 
Five of the earthquakes were sufficiently strong to have been clear- 
ly felt over a large area by the population. The seismic activity was 
concentrated mainly in the west, along a strip extending from the 
southern Black Forest to the Folded Jura Mountains, and in the 
east, in several locations between the Bodensee (Kanton Thurgau) 
and the Albis (Kanton Zurich). The activity was lowest in the cen- 
tral part of the region under study, with a total of 7 events, all 
having magnitudes less than 2. Contrary to most observations of 
seismicity in intracontinental settings throughout the rest of the 
world, focal depths of earthquakes are distributed throughout the 
earth's crust, almost reaching the depth of the crust-mantle bounda- 
ry. Focal mechanisms derived from fault-plane solutions are mostly 
of the intermediate type between pure strike-slip and normal fault- 
ing, and are generally consistent with directions of the horizontal 
components of maximum and minimum compressive stresses strik- 
ing roughly NW-SE and NE-SW respectively. In several cases, it 
was possible to appiy a cross-corelation technique to the signals, to 
obtain highly accurate locations of hypocenters relative to a master 
event; in the case of six closely grouped earthquakes, located at a 
depth of about 23 km, the relative distribution of hypocenters coin- 
cided exactly with the orientation of one of the focal planes derived 
from the fault-plane solution of the master event. 17 refs., 60 figs., 
10 tabs. 


5803 Mineralogy, Petrology, And Rock Mechanics 


26962 (ERP/CRL—87-31) Evaluation of some portable 
geotechnical testing techniques. Das, B.; Kar, K.L. (Canada 
Centre for Mineral and Energy Technology, Devon, Alber- 
ta. Coal Research Lab.). Mar 1987. 13p. CANMET, Devon, 
Alberta (Canada). Coal Research Laboratory. 

This report provides results of CANMET'’s study on three 
portable geotechnical testing techniques for rock classification: 
point load strength tests, Protodyakonov dynamic impact tests, and 
rebound hammer tests. The suitability of these methods for use in 
the mining industry is evaluated. 4 refs., 3 figs., 3 tabs. 


26963 (IEN-CT-DIAPQ—06/87) Radiocrystallographic 
study of pegmatite arrojadite from Bela Vista, Minas Gerais. 
Baptista, N.R.; Baptista, A. (Instituto de Engenharia Nucle- 
ar, Rio de Janeiro (Brazil)). 13 Jul 1987. Tip. (in Portu- 
guese). NTIS (US Sales Only), PC A03/MF- ‘AO1. Order 
Number DE88701436/JAW. 

Conclusions through the mono-crystal of the arrojadite min- 
eral study Na/sub 2/ (Fe,Mn)/sub 5/ (PO4)/sub 4/, from Bela 
Vista pegmatite, Governador Valadares, Minas Gerais State were 
related. Reticular parameters were evaluated and through the re- 
flection levels analysis, present in the different reciprocal levels 
photographyed, a space group C/sub 2//C were found, different 
from the literature, c2/m. (L.M.J). 


26964 (IEN-DIAPQ—6/85) Radiocrystallographic study 
of the triphylite of pegmatite from Bela Vista, Minas Gerais 
State, in Brazil. Baptista, N.R.; Baptista, A. (Instituto de En- 
genharia Nuclear, Rio de Janeiro (Brazil)). 11 Dec 1985. 9p. 
(In Portu ). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE88701437/JAW. 

Conclusions through the triphylite mineral monocrystal Li 
(Fe,Mn)PO4 study from Bela Vista pegmatite, Minas Gerais State 
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were related. Reticular parameters were evaluated and through the 
reflection levels analysis present in the different reciprocal levels 
photographed, a space group mentioned in literature were con- 
firmed. (L.M.J.). 


(IEN-DIAPQ—05/84) Radiocrystalographic study 


pti . (Instituto de Engenharia Nuclear, Rio 
de Janeiro (Brazil)). 3 Oct 1984. 8p. (In Portuguese). NTIS 
(US Sales Only), PC A02/MF A0Ol. Order Number 
DE88701439/JAW. 
On feldspathic rock, in Zero Area, Araxa, Minas Gerais, ra- 
diocrystalographic studies of Brookite mineral that was found for 
the first time in this area was made. (L.M.J.). 


26966 (IEN-DIAPQ—05/85) Radiocrystallography study 
of the wolfeite of pegmatite from Bela Vista, Minas Gerais 
State in Brazil. Baptista, N.R.; Baptista, A. (Instituto de En- 
enharia Nuclear, Rio de rere. (Brazil)). 1985. 18p. (In 
ortuguese). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88701440/JAW. 

The conclusions about the wolfeite mineral monocrystal 
study (Fe,Mn)/sub 2/ (PO/sub 4/) (OH), from the Bela Vista pig- 
matite, Minas Gerais State were described. Reticular Parameters 
were determined and through the reflection levels analysis the 
space group was confirmed. (L.M.J.). 


26967 (INIS-mf—11107, pp 111) Chemical effects of a 
decay in uranium minerals. Ordonez R, E.; Schleiffer, J.J.; 
Adloff, J.P.; Roessler, K. (Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City; Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). Dec 1986. (In 
Spanish). NTIS (US Sales Only), PC A07/MF A0O1. Order 
Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 
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26968 Ground water geochemistry of aquifer thermal 
energy storage: long-term test cycle. Perlinger, J.A.; Almen- 
dinger, J.E.; Urban, N.R.; Eisenreich, S.J. (Univ. of Minne- 
sota, .’ Water Resources Research; 23: No. 12, 2215- 
2226(Dec 1987). Contract AC06-76RL01830. 

Ground water chemistry was monitored during a test of the 
feasibility of long-term (180-day) aquifer thermal energy storage. 
From a source well 92,100 m* of ground water was pumped, heated 
(110°C), and injected into the aquifer consisting primarily of quartz 
sandstone, with lesser amounts of dolomite, feldspar, and clay min- 
erals. Softening the water prior to heating effectively prevented 
mineral precipitation in the heat exchanger and injection well. Re- 
covered water was saturated with respect to quartz, dolomite, and 
calcite, which indicates that quartz, dolomite, and calcite dissolved 
during aquifer storage. Loss of sodium in the aquifer is thought to 
result from mixing of ambient ground water (up to 27%) with 
heated, injection water. Upon subsequent cycles, softening require- 
ments are expected to decrease, and less mineral dissolution is ex- 
pected to occur during aquifer storage, resulting in negligible 
changes in the hydraulic characteristics of the aquifer. 


5805 Oceanography 


26969 (DOE/ER/60339—3) Sources and composition of 
organic materials in waters and sediments of the southern 
California coastal zone: Progress report, June 1986-May 
1987. Williams, P.M. (California Univ., San Diego, La Jolla 
(USA). Inst. of Marine Resources). Jun 1987. Contract 
FG05-85ER60339. 5p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE88007127/JAW. - 

Vacuum line and oxidation procedures for conversion of dis- 
solved, suspended and sinking particulate, and sedimentary organic 
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matter to CO, for ion counting ('*C) by Tandem Accelerator Mass 
Spectrometry (AMS) and sample preparation for stable isotope 
(8*°C, 5'5N) measurements have been completed, tested, and are 
currently in operation. To date, 54°C and 5'5N have been meas- 
ured in 12 samples of sinking particulate organic matter collected 
from a 98 day deployment (February-May, 1986, Cruise Cross II) 
and a 156 day deployment (May-October, 1986, Cross III) of 
“Soutar.” A total of 21 additional samples are prepared and have 
been or will be submitted to UCLA this spring for °C and 6°°N 
measurements. The measurements of 'C in the dissolved, suspend- 
ed and sinking particulate, and sedimentary organic matter by AMS 
at McMaster University were originally scheduled for April, 1987. 
We had 11 samples of CO: derived from the oxidation of the above 
DOC and suspended particulate organic carbon (POC) samples, and 
were oxidizing 6 sinking POC and 5 sedimentary organic carbon 
(SOC) samples to CO2 when a low-level '*C contamination event 
occurred. 
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26970 (ESA-SP—275, pp vp) Magnetic reconnection and 
solar flare loops. Forbes, T.G. Aug 1987. NTIS, PC Al1/ 
MF AO1. (ETN—88-91134; CONF-8706286—). 

From 21. ESLAB symposium on small scale processes in the 
chromosphere/corona interplanetary medium and planetary magne- 
tospheres; Bolkesjoe, Norway (22 Jun 1987). ' 

Reconnection models of the main phase of large solar flares 
are used to explain the energetics and the motions of the large flare 
loops that occur during this phase. Correct predictions for the den- 
sity and temperature of the x-ray emitting loops are obtained by 
coupling magnetic reconnection with chromospheric ablation. In 
the reconnection models the ablation is driven by the thermal con- 
duction of heat along magnetic field lines connecting the reconnec- 
tion shocks in the corona with the flare ribbons in the chromos- 
phere. Combining the compressible reconnection ‘theory of Soward 
and Priest (1982) with the magnetohydrodynamic (MHD) subshock 
criteria of Coroniti (1970) shows that the Petschek-type slow-mode 
shocks in the vicinity of the x-line always dissociate into pairs of 
isothermal slow-mode subshocks and thermal conduction fronts. 
The rate of expansion of the loops is a function of the reconnection 
rate, and loops can be evolving self-similarly in time with their 
height increasing as sq root t and the reconnection rate decreasing 
as t to the minus 1. 


26971 (ESA-SP—275, pp vp) Microphysics of the aur- 
oral acceleration region of other regions of the magnetos- 
phere. Mozer, F.S.; Cattell, C.A.; Temerin, M.; Wygant, J. 
Aug 1987. NTIS, rc A11/MF AOl. (ETN—88-91134; 
CONF-8706286—). 

From 21. ESLAB symposium on small scale processes in the 
chromosphere/corona interplanetary medium and planetary magne- 
tospheres; Bolkesjoe, Norway (22 Jun 1987). 

Electric field and plasma measurements pertinent to the mi- 
crophysics of the auroral acceleration region are reviewed. Obser- 
vations in other regions of the magnetosphere, which appear to in- 
volve similar physical processes, are summarized in order to em- 
phasize the requirement on Cluster instrumentation for wide dy- 
namic range, high time resolution, time domain field, and particle 
measurements. It is suggested that the microphysics of current 
driven instabilities in the auroral acceleration region is duplicated in 
the high latitude boundary of the plasma sheet and that the macros- 
cale structure of the tail is determined by this microphysics. 


26972 (ESA-SP—275, pp vp) Emerging flux, magnetic 
reconnection, p turbulence and waves in the transition 
zone of the solar atmosphere. Brueckner, G.E. Aug 1987. 
NTIS, PC All/MF AOl. (ETN—88-91134; CONF- 
8706286—). 

From 21. ESLAB symposium on small scale processes in the 
chromosphere/corona interplanetary medium and planetary magne- 
tospheres; Bolkesjoe, Norway (22 Jun 1987). 
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Ultraviolet spectroscopy of the solar transition zone, espe- 
cially Spacelab 2 results, is reviewed. Emerging magnetic flux is 
considered as the energy source of the solar corona and the solar 
wind. The conversion of magnetic into kinetic energy is facilitated 
in the transition zone because of unique conditions. Radiation losses 
are sufficient to create fast instabilities. Observed nonthermal ve- 
locities in spectra of the transition zone indicate the existence of 
strong plasma oscillations and turbulence. The small filling factor of 
the transition zone indicates a highly filamentary structure of densi- 
ty, magnetic field strength, and currents, which results in rapid re- 
connection time scales. Particle acceleration and the heating of the 
corona are placed in the areas of strong plasma oscillations of the 
transition zone. 


26973 (ESA-SP—275, pp vp) Numerical simulation of 
solar wind and magnetospheric phenomena. Goldstein, M.L.; 
Roberts, D.A.; Ghosh, S.; Matthaeus, W.H. (Delaware 
Univ., Newark (USA)). Aug 1987. NTIS, PC A1l1/MF 
A01. (ETN—88-91134; CONF-8706286—). 

From 21. ESLAB symposium on small scale processes in the 
chromosphere/corona interplanetary medium and planetary magne- 
tospheres; Bolkesjoe, Norway (22 Jun 1987). 

The nature of the nonlinear evolution of Kelvin-Helmholtz 
instability in the presence of sheared magnetic fields was investigat- 
ed via numerical simulation. Models of the magnetosheath-magneto- 
pause boundary in earth's tail and stream interaction regions in the 
inner heliosphere were studied. The development of the instability 
is influenced strongly by the orientation and magnitude of the mag- 
netic field. Large vortical structures that resemble observations in 
the earth’s tail can form while other cases generate turbulent spec- 
tra that provide insight into the generation of Alfven turbulence in 
the solar wind. 


26974 (ESA-SP—275, pp vp) Small scale MHD wave 
processes in the solar atmosphere and solar wind. Hollweg, 
J.V. Aug 1987. NTIS, PC All1/MF A01. (ETN—88-91134; 
CONF-8706286—). 

From 21. ESLAB symposium on small scale processes in the 
chromosphere/corona interplanetary medium and planetary magne- 
tospheres; Bolkesjoe, Norway (22 Jun 1987). 

Solar wind observations suggesting wave-particle interac- 
tions via ion-cyclotron resonances are reviewed. The required 
power at high frequencies is presumably supplied via a turbulent 
cascade. Tu’s (1987) model, which considers a turbulent cascade ex- 
plicitly, is outlined. In the solar atmosphere, resonance absorption is 
considered. The meanings of the cusp and Alfven resonances are 
discussed, and it is shown how energy gets pumped into small 
scales. It is shown that resonance absorption can heat the corona 
and spicules in a manner consistent with observations, if turbulence 
provides an eddy viscosity. 


26975 (FNAL/C—87/206-A) Cosmology for high energy 
physicists. Albrecht, A. (Fermi National Accelerator Lab., 
Batavia, IL (USA)). Nov 1987. Contract AC02-76CH03000. 
40p. (CONF-8707141—4). NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. Order Number DE88005705/JAW. 

From Theoretical advanced summer institute; Santa Fe, NM, 
USA (6 Jul 1987). 

The standard big bang model of cosmology is presented. Al- 
though not perfect, its many successes make it a good starting point 
for most discussions of cosmology. Places are indicated where well 
understood laboratory physics is incorporated into the big bang, 
leading to successful predictions. Much less established aspects of 
high energy physics and some of the new ideas they have intro- 
duced into the field of cosmology are discussed, such as string 
theory, inflation and monopoles. 49 refs., 5 figs. 


26976 (FNAL/C—87/228-A) Particle cosmology comes 
of age. Turner, M.S. (Fermi National Accelerator Lab., Ba- 
tavia, IL (USA); Chicago Univ., IL (USA). Enrico Fermi 
Inst.). Dec 1987. Contract AC02-76CH03000. 26p. (CONF- 
870797—13). NTIS, PC A03/MF AO1; 1; GPO Dep. Order 
Number DE88006998/JAW. 

From International symposium on lepton and photon interac- 
tions at high energies; Hamburg, F.R. Germany (27 Jul 1987). 
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The application of modern ideas in particle physics to astro- 
physical and cosmological settings is a continuation of a fruitful tra- 
dition in astrophysics which began with the application of atomic 
physics, and then nuclear physics. In the past decade particle cos- 
mology and particle astrophysics have been recognized as ‘legiti- 
mate activities’ by both particle physicists and astrophysicists and 
astronomers. During this time there has been a high level of theo- 
retical activity producing much speculation about the earliest histo- 
ry of the Universe, as well as important and interesting astrophysi- 
cal and cosmological constraints to particle physics theories. This 
period of intense theoretical activity has produced a number of 
ideas most worthy of careful consideration and scrutiny, and even 
more importantly, amenable to experimental/observational test. 
Among the ideas which are likely to be tested in the next decade 
are: the cosmological bound to the number of neutrino flavors, in- 
flation, relic WIMPs as the dark matter, and MSW neutrino oscilla- 
tions as a solution to the solar neutrino problems. 94 refs. 


26977 (iC—87/15) Astrophysical axionic lasers. Tka- 
chev, I.I. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Jan 1987. 2lp. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number TI88701999/JAW. 

The existence of new types of astrophysical objects is sug- 
gested. These are clusters of weakly interacting scalar particles. 
The central part’ of such an object can be observed as a cosmic 
maser due to stimulated decays of the particles. The incident flow 
of particles from the peripheral area can supply the source with 
power. Cosmological strings naturally can form such a structure. In 
the axion case the energy release has the value typical for quasers 
and so a new model of quasers is proposed. (author). 21 refs. 


26978 (IC—87/49) Spatial power spectrum of the geo- 
magnetic field since 1945. Senanayake, W.E. (International 
Centre for Theoretical Physics, Trieste (Italy)). Apr 1987. 
17p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number T188702033/JAW. 

The Geomagnetic field for the period 1945-1990 has been 
analyzed in terms of Spatial Power Spectra of the Main Field and 
its Secular Variation. It is observed that for the above interval, the 
magnetic energy density at the core-mantle boundary is almost con- 
served. This supports the idea that an exchange of energy between 
different spherical harmonic constituents could occur. The distinc- 
tive behaviour of the first two terms (Dipole and Quadrupole), as 
seen from the spectra of the main field and secular variation, prob- 
ably indicates somewhat different feature associated with the field 
origin. (author). 28 refs, 3 figs, 1 tab. 


26979 (PPJ—851) Prompt simultaneous acceleration of 
protons and electrons to relativistic energies by shock waves 
in solar rr Ohsawa, Yukiharu; Sakai, Jun-ichi. (Nagoya 
aaa Ji Inst. of Plasma Physics). Oct 1987. YIp. 

iie's. Sales Only), PC A03/MF AO1. Order Number 
DESE7S2553/3AW. 

It is shown by theory and fully relativistic, electromagnetic 
particle simulation that .a collisionless fast magnetosonic shock 
wave can promptly accelerate protons and electrons to relativistic 
energies; proton energies > approx 10/sup 9/ eV and electron en- 
ergies > approx 10/sup 6/ eV. The strong nonstochastic accelera- 
tion occurs in a rather strong magnetic field such that w/sub ce/ > 
approx w/sub pe/, where w/sub ce/ is the electron cyclotron fre- 
quency, and w/sub pe/ is the electron plasma frequency. The time 
needed for the proton acceleration is of the order of the ion cyclo- 
tron period and is quite short (much less than 1 s for solar plasmas). 
The electron acceleration time is shorter than the ion cyclotron 
period. The present shock acceleration mechanism can explain im- 
portant features of observed particle acceleration in the impulsive 
phase of solar flares: simultaneous and prompt acceleration of pro- 
tons and electrons to relativistic energies. 


26980 (LITH- MAT-R—86-18) Intrinsic character of a 
black hole. Ludvigsen, M. (Linkoeping Univ. (Sweden). 
t. of Mathematics). Nov 1986. 12p. NTIS (US Sales 
'y), PC A03/MF AO1 - Linkoeping Univ. (Sweden). 
Dept. of Mathematics. Order Number T188753010/JAW. 
Spin coefficient techniques based on the horizon of a space- 
time are used to obtain an intrinsic, coordinate free, characteriza- 
tion of the final shape of the black hole. 
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26981 (N—88-15354) Microgravity particle research on 
the Space Station. Squyres, S.W.; Mckay, C.P.; Schwartz, 
D.E. (National Aeronautics and Space Administration, Mof- 
fett Field, CA (USA). Ames Research Center). Dec 1987. 
48p. (NASA-CP—2496; A—87361; NAS—1.55:2496; 
CONF-8508262—). NTIS, PC A03/MF A011. 

From Microgravity particle research on the space station; 
Moffett Field, CA, USA (22 Aug 1985). 

Science questions that could be addressed by a Space Station 
Microgravity Particle Research Facility for studying small suspend- 
ed particles were discussed. Characteristics of such a facility were 
determined. Disciplines covered include astrophysics and the solar 
nebula, planetary science, atmospheric science, exobiology and life 
science, and physics and chemistry. 


26982 (N—88-15755) Energetics and dynamics of simple 
impulsive solar flares. Starr, R.; Heindl, W.A.; Crannell, 
C.J.; Thomas, R.J.; Batchelor, D.A.; Magun, A. (National 
Aeronautics and S Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Dec 1987. 53p. 
(NASA-TM—87816; NAS—1.15:87816). NTIS, PC A04/ 
MF AOl. 

Flare energetics and dynamics were studied using observa- 
tions of simple impulsive spike bursts. A large, homogeneous set of 
events was selected to enable the most definite tests possible of 
competing flare models, in the absence of spatially resolved obser- 
vations. The emission mechanisms and specific flare models that 
were considered in this investigation are described, and the deriva- 
tions of the parameters that were tested are presented. Results of 
the correlation analysis between soft and hard x-ray energetics are 
also presented. The ion conduction front model and tests of that 
model with the well-observed spike bursts are described. Finally, 
conclusions drawn from this investigation and suggestions for 
future studies are discussed. 


26983 (N—88-16526) BE Ursae Majoris: a detached 
binary with a unique reprocessing spectrum. Ferguson, D.H.; 
Liebert, J.; Cutri, R.; Green, R.F.; Willner, S.P.; Steiner, 
J.E.; Tokarz, S. (Instituto de Pesquisas Espac jais, "Sao Jose 
dos Campos (Brazil)). Sep 1987. 14p. (NASA-CR—182419; 
NAS—1.26:182419; INPE—4348-PRE/1184). NTIS, PC 
A03/MF AO1. 

New infrared photometry, optical and UV spectrophoto- 
metry, and a photographic ephemeris are presented for the de- 
tached binary BE UMa. Results show the primary to be a DO 
white dwarf with an effective temperature of 80,000 + or - 15,000 
K and a mass of 0.6 + or - 0.1 solar masses. No evidence is found 
for variability of the primary. The main sequence secondary star is 
shown to be of early M spectral type, with a formal range of M1 to 
MS being possible. A reflection effect in reprocessed line and con- 
tinuum radiation is produced by EUV radiation from the primary 
incident on the secondary atmosphere. It is suggested that the tem- 
perature of the reprocessed component of the secondary’s atmos- 
phere is in the 5000 to 8500 K range, and that emission lines of de- 
creasing ionization form deeper in the irradiated envelope. Relative- 
ly narrow He II and high excitation metal lines are formed from 
recombination and continuum fluorescence processes. 


—_ (N—88-16616) Theoretical studies of mass loss and 

in cool star envelopes. Semiannual progress 
cunt Maay k AESD Ronee ter. Hartmann, L. 
(Smithsonian Astrophysical Observatory, Cambridge, MA 
(USA)). Feb 1988. 20p. (NASA-CR—182433; NAS— 
1.26:182433). NTIS, PC A03/MF AOl1. 

To show the difficulty of producing the blue-shifted emission 
of (O I) and (S ID) from T Tauri stars directly in the stellar wind, 
an element of gas in a radially expanding stellar wind was followed 
as it cooled and recombined. Results indicate that T Tauri winds 
must be heated at large distances from the star to produce the (S 
II) emission. A shock between the wind and the disk is an attrac- 
tive mechanism to produce this heating. When the theory is applied 
to a simple disk model, a number of predictions and implications 
are evident, for example, that some T Tauri stars eject mass near 
the equatorial plane. In a second study, spectral energy distributions 
of T Tauri stars were analyzed to place limits on the amount of ac- 
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cretion which might occur during the early phase of stellar evolu- 
tion. The best match to H-alpha line profiles is for models in which 
the turbulent velocity dominates close to the star, while expansion 
dominates farther out. Such a model predicts, for instance, that a 
mass loss rate of 1/10,000,000 solar masses per year is required to 
account for the blue-shifted Na I absorption of some objects. 


26985 (N—88-16617) Photoabsorption and phototdisso- 
ciation of molecules important in the interstellar medium. 
Annual report, 15 January 1987-15 January 1988. Lee, L.C.; 
Sutom, M. (San Diego State Univ., CA (USA)). Feb 1988. 
72p. (NASA-CR—182435; NAS—1.26:182435). NTIS, PC 
A04/MF A0O1. 

The photoabsorption and photodissociation cross sections of 
interstellar molecules and radicals were measured in the 90 to 200 
nm region using synchrotron radiation, F2 laser, excimer lasers, and 
discharge lamps as light sources. These data are currently needed 
for determining the formation and destruction rates of molecules 
and radicals by the interstellar radiation field. 


26986 (N—88-16620) Ray tracing of Jovian low frequen- 
cy radiation. Final report. Six, N.F. (Western Kentucky 
Univ., Bowling Green (USA)). Dec 1987. llp. (NASA- 
CR—179262; NAS—1.26:179262). NTIS, PC A03/MF AO1. 

The radio emission from Jupiter in the decametric range (2 
to 40 MHz) has been studied for three decades. It is known that 
this emission is correlated with particular longitude regions on the 
planet and with the position of the satellite Io. The Planetary Radio 
Astronomy experiment on the Voyager 1 and 2 spacecraft observed 
this emission, obtaining valuable new information. The objectives of 
this study are as follows: (1) calculate raypaths for decametric 
wavelength radiation in Jupiter's magnetosphere; (2) compare the 
model-dependent raypaths with the Voyager observations; and (3) 
deduce characteristics of the source regions and the influence of 
propagation effects. 


26987 (N—88-16621) Dynamic evolution of the source 
volumes of gradual and impulsive solar flare emissions. 
Bruner, M.E.; Crannell, C.J.; Goetz, F.; Magun, A.; Mcken- 
zie, D.L. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Dec 
1987. 42p. (NASA-TM—87815; REPT—88-B-0077; NAS— 
1.15:87815). NTIS, PC A03/MF AO1. 

This study compares flare source volumes inferred from im- 
pulsive hard x rays and microwaves with those derived from densi- 
ty sensitive soft x ray line ratios in the O VII spectrum. The data 
for this study were obtained with the SMM Hard X-Ray Burst 
Spectrometer, Earth-based radio observatories, and the SOLEX-B 
spectrometer on the P78-1 satellite. Data were available for the 
flares of 1980 April 8, 1980 May 9, and 1981 February 26. The hard 
x ray/microwave source volume is determined under the assump- 
tion that the same electron temperature or power law index charac- 
terizes both the source of hard x rays and the source of micro- 
waves. The O VII line ratios yield the density and volume of the 2 
X 10 to the 6th K plasma. For all three flares, the O VII source 
volume is found to be smallest at the beginning of the flare, near 
the time when the impulsive hard x ray/microwave volume reaches 
its first maximum. At this time, the O VII volume is three to four 
orders of magnitude smaller than that inferred from the hard x ray/ 
microwave analysis. Subsequently, the O VII source volume in- 
creases by one or two orders of magnitude then remains almost 
constant until the end of the flare when it apparently increases 
again. 


26988 (N—88-16622) Self-modulational formation of 
pulsar microstructures. Chian, A.C.L.; Prey oar C.F. (Insti- 
tuto de Pesquisas Espaciais, Sao Jose os Campos (Brazil)). 
Sep 1987. 22p. (NASA-GR. 182420, NAS—1.26:182420; 
INPE—4394-PRE/ 1214; PPG—700). NTIS, PC A03/MF 

A nonlinear plasma theory for self modulation of pulsar 
radio pulses is discussed. A nonlinear Schroedinger equation is de- 
rived for strong electromagnetic waves propagating in an electron 
positron plasma. The nonlinearities arising from wave intensity in- 
duced particle mass variation may excite the modulational instabil- 
ity of circularly and linearly polarized pulsar radiation. The result- 
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ing wave envelopes can take the form of periodic wave trains or 
solitons. These nonlinear stationary waveforms may account for the 
formation of pulsar microstructures. 


26989 Possible resolution of the Brookhaven and Wash- 
ington Eoetvoes experiments. Ander, M.E.; Goldman, T.; 
Hughes, R.J.; Nieto, M.M. (Los Alamos National Laborato- 
ry, University of California, Los Alamos, New Mexico 
87545). Physical Review Letters; 60: No. 13, 1225-1228(28 
Mar 1988). 

Seemingly contradictory results from Eoetvoes-type experi- 
ments have been reported by Thieberger and by Adelberger and 
collaborators. Attempts to reconcile the discrepancy have mainly 
focused on a single moderate-ranged (of order hundreds of meters) 
force, coupled to various charges. However, because the local ge- 
ologies are significantly different in these two experiments, they 
may be compatible with an alternative scenario: new spin-1 gravi- 
photon and spin-O graviscalar partners of the graviton, both with 
longer ranges (tens to hundreds of kilometers). We discuss this and 
other new data in terms of these two concepts. 


26990 Resonant spin-flavor precession of solar and super- 
nova neutrinos. Lim, C.; Marciano, W.J. (Institute for Nu- 
— Study, eee of Tokyo, Tanashi, Tokyo 188, 

Japan). Physical Review [Section] D: Particles and Fields; 37: 
No. 6, 1368-1373(15 Mar 1988). 

The combined effect of matter and magnetic fields on neutri- 
no spin and flavor precession is examined. We find a potential new 
kind of resonant solar-neutrino conversion v/sub e//sub >//sub 
L//sub =/—v/sub p//sub =/ or v/sub tau//sub >//sub R//sub 
=/ (for Dirac neutrinos) or v/sub e/—>nu-bar/sub p1/ or nu-bar/sub 
tau/ (for Majorana neutrinos). Such a resonance could help account 
for the lower than expected solar-neutrino v/sub e/ flux and/or in- 
dications of an anticorrelation between fluctuations in the v/sub e/ 
flux and sunspot activity. Consequences of spin-flavor precession 
for supernova neutrinos are also briefly discussed. 


26991 Quark-hadron phase transition in the early Uni- 
verse: Isothermal baryon-number fluctuations and primordial 
nucleosynthesis. Fuller, G.M.; Mathews, G.J.; Alcock, C.R. 
(Institute of Geophysics and Planetary Physics, University 
of California, Lawrence Livermore National Laboratory, 
Livermore, California 94550). Physical Review [Section] D: 
Particles and Fields; 37: No. 6, 1380-1400(15 Mar 1988). 
Contract W-7405-ENG-48. 

We study the quark-hadron transition in the early Universe 
and compute the amplitude of isothermal baryon-number fluctua- 
tions that emerge from this transition. along with their effects on 
primordial nucleosynthesis. We find that such fluctuations are a nat- 
ural consequence of a first-order phase transition occurring in the 
strongly interacting system. Fluctuation-generating mechanisms are 
discussed. We estimate the nucleation rate and derive the mean sep- 
aration between fluctuations. It is shown that the amplitude of the 
fluctuations depends sensitively on the phase coexistence tempera- 
ture T/sub c/ and on the baryon transmission probability =/sub h/ 
at the phase boundary. For realistic values of =/sub h/ and T/sub 
c/ the fluctuations are large and have a significant effect on primor- 
dial nucleosynthesis yields. With these fluctuations the limit on the 
baryonic contribution to 2 depends primarily on what is taken to 
be the primordial *Li abundance: 2 = 1 in baryons would require 
large "Li and ?H destruction factors during the evolution of the 
Galaxy. 


Magnetically induced neutrino oscillations and 
pone refractive effects in the early Universe. Fukugita, 
M.; Noetzold, D.; Raffeit, G.; Silk, J. (Research Institute for 
Fundamental Physics, Kyoto University, Kyoto 606, Japan; 
Max-Planck-Institut fuer Physik und Astrophysik, Postfach 
401212, 8000 Muenchen 40, Federal Republic of Germany; 
and Astronomy ent, University of California, 
Berkeley, California 94720). Physical Review Letters; 60: No. 
10, 879-881(7 Mar 1988). 

We investigate neutrino spin precession in primordial mag- 
netic fields, taking previously ignored neutrino refractive effects 
into account. A present-day intergalactic field strength Bo implies 


or- 
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that the magnetic dipole moments of any two neutrino species are 
bounded by p/sub v/approx. <10~'*y/sub B/[(10~® G)/Bo] be- 
cause of nucleosynthesis constraints on the number of neutrino fla- 
vors. 


26993 Richness distribution of string-seeded Abell clus- 
ters - accretion by a loop versus hierarchical clustering. 
Zurek, W.H. (Los Alamos National Lab., NM (USA)). As- 
trophysical Journal; 324: 19-34(Jan 1988). 

Heuristic derivations of the distribution of masses of viria- 
lized objects seeded by individual loops of cosmic string in various 
asymptotic variants of the cosmic string scenario are presented. It is 
found that the cold dark matter model with loops sufficiently small 
to act as point masses and with inception times roughly equal to 
t(eq) has the best chance of accounting for the observed richness 
distribution of Abell clsuters. The problem of accretion by a point 
mass is described and solved, and the resulting distribution of Abell 
cluster masses is derived. The richness distribution is compared 
with the prediction of hierarchical clustering scenarios, and the im- 
plications of the results for cosmic string scenarios and for calcula- 
tions of cosmic string tension and Abell cluster density are dis- 
cussed. 43 references. 


26994 Needling the early universe. Hawkins, I.; ene 8 
E.L. (Lawrence Livermore National Lab., CA (U: SA); Cali 
fornia Univ., Los Angeles (USA)). Astrophysical Journal: 
324: 46-59(Jan 1988). 

The possibility that the whole microwave background can 
be produced by a bright population of pregalactic stars at a redshift 
of a few hundred is explored. The radiation is thermalized by a 
combination of amorphous silicate, amorphous carbon, graphite, 
and needle-shaped conducting grains which give rise to the opacity 
needed at wavelengths greater than 3 cm. The occurrence of distor- 
tion in a primordial microwave background spectrum due to its 
interaction with Population III stars and dust is investigated. The 
possibility of producing deviations small enough to be consistent 
with the best available observations, but still detectable by COBE, 
is considered. 65 references. 


26995 High-resolution X-ray and radio images of the ga- 
lactic SNR G39.2-0.3. Becker, R.H.; Helfand, D.J. (Califor- 
nia Univ., Davis (USA); Lawrence Livermore National 
Lab., CA (USA); Columbia Univ., NY (USA)). Astronomi- 
cal Journal: 94: 1629-1632(Dec 1987). 

Images of the galactic supernova remnant G39.2-0.3 at radio, 
infrared, and X-ray wavelengths are presented. The 6 and 20 cm 
VLA maps reveal a shell-brightened source with substantial emis- 
sion in the central regions and a rather high degree of linear polar- 
ization throughout; no significant spectral variations over the face 
of the remnant are apparent. The Einstein X-ray image also shows 
emission from both the limb and the central region, while the IRAS 
data show no flux that can be unambiguously associated with the 
remnant, although an uncataloged small H II region is seen adja- 
cent to the shell. It is concluded that, contrary to previous sugges- 
tions, there is no evidence for a Crab-like component in G39.2-0.3, 
and that the central emission plateau is most likely simply a shell 
filament which happens to fall across the center of the remnant. 11 
references. 


26996 senses seanaas Seay Se Sete ia, Zn 
R.R.; Schiferl, D. (Arizona Univ., Tucson (USA); Los 
Ales National Lab., NM (USA)). ‘Tearus; 72: 647-649(Dec 

Following the commonly acknowledged fact that the decay 
of K-40 substantially contributes to the heating of planetary interi- 
ors, an examination is made of the possibility that interior heat in 
the Jovian planets and stars, where interior pressures may exceed 
45 Mbar, may be generated by the pressure-accelerated electron 
capture decay of a variety of isotopes. The isotopes considered en- 
compass K-40, V-50, Te-123, La-138, Al-26, and Cl-36. 19 refer- 
ences. 
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26997 Double inflation - a possible resolution of the 
large-scale structure problem. Turner, M.S.; Villumsen, J.V.; 
Vittorio, N.; Silk, J.; Juszkiewicz, R. (Chicago Univ., IL 
(USA); Fermi National Accelerator Laboratory, Batavia, IL 
(USA); California Institute of Technology, Pasadena (USA); 
Roma I Universita (Italy); California Univ., Berkeley 
(USA)). Astrophysical Journal; 323: 423-432(Dec 1987). 

A model is presented for the large-scale structure of the uni- 
verse in which two successive inflationary phases resulted in large 
small-scale and small large-scale density fluctuations. This bimodal 
density fluctuation spectrum in an Omega = 1 universe dominated 
by hot dark matter leads to large-scale structure of the galaxy dis- 
tribution that is consistent with recent observational results. In par- 
ticular, large, nearly empty voids and significant large-scale pecu- 
liar velocity fields are produced over scales of about 100 Mpc, 
while the small-scale structure over less than about 10 Mpc resem- 
bles that in a low-density universe, as observed. Detailed analytical 
calculations and numerical simulations are given of the spatial and 
velocity correlations. 44 references. 


26998 Three-dimensional hydrodynamical simulations of 
stellar collisions. I. Equal-mass main-sequence stars. Benz, 
W.; Hills, J.G. (Los Alamos National Lab., NM (USA)). As- 
trophysical Journal; 323: 614-628(Dec 1987). 

Two distinct mass-loss mechanisms are noted in the present, 
fully three-dimensional calculations of collisions between identical 
stars. While strong shocks in nearly head-on collisions lead to high- 
velocity jets perpendicular to the collision axis, with increasing 
mass loss as impact velocity at infinity increases from zero to 2.3 
times the escape velocity from the stellar surface, low velocity en- 
counters lead to a sharp increase in mass loss at impact parameters 
that correspond to nearly-grazing collisions in a two-stage process. 
In the first stage, the two stars become gravitationally bound due to 
the encounter’s energy dissipation; these binary components then 
violently coalesce during subsequent periastron passage. 24 refer- 
ences. 


26999 Cosmic wakes, Stebbins, A.; Veeraragha- 
van, S.; Silk, J.; Brandenberger, R.; Turok, N. (California 
Univ., Berkeley (USA); Fermi National Accelerator Lab., 
Batavia, IL (USA); Cambridge Univ. (England); Imperial 
College of Science and Technology, London (England)). 
Astrophysical Journal; 322: 1-19(Nov 1987). 

Accretion of matter onto wakes left behind by horizon-sized 
pieces of cosmic string is investigated, and the effects of wakes on 
the large-scale structure of the universe are determined. Accretion 
of cold matter onto wakes, the effects of a long string on fluids 
with finite velocity dispersion or sound speeds, the interactions be- 
tween loops and wakes, and the conditions for wakes to survive 
disruption by loops are discussed. It is concluded that the most im- 
portant wakes are those which were formed at the time of equal 
matter and radiation density. This leads to sheetlike overdense re- 
gions of galaxies with a mean separation in agreement with the 
scale of the bubbles of de Lapparent, Geller, and Huchra (1986). 
However, for the value of G(mu) favored from galaxy formation 
considerations in a universe with cold dark matter, a wake accretes 
matter from a distance of only about 1.5 Mpc, which is much less 
than the distance between the wakes. 39 references. 


27000 Prospects for gamma-ray line observations of indi- 
vidual supernovae. Gehrels, N.; Leventhal, M.; Maccallum, 
C.J. (NASA, Goddard Space Flight Center, Greenbelt, MD 
(USA); AT & T Bell Labs., Murray Hill, NJ (USA); Sandia 
National Labs., Albuquerque, NM (USA)). Astrophysical 
Journal; 322: 215-233(Nov 1987). 

The gamma-ray line emission from individual type I and 
type II supernovae are studied using numerical simulations and 
photon propagation codes to predict the flux levels and line shapes. 
For both types, the gamma ray lines with the highest flux from an 
individual event are the 0.847 and 1.238 MeV lines from the Ni-56 
to Co-56 to Fe-56 decay chain. For type I supernovae, the 0.847 
MeV line peaks at about 70 days after event onset. The historical 
record indicates an approximate discovery rate of once in 10 years 
for balloon-borne instruments, once in two to three years for the 
Gamma-Ray Observatory, and once in one to two years for a pro- 
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posed space mission. The 0.847 MeV line flux from type II super- 
novae peaks at about 600 days after event onset at a low level 
which restricts observations to the events in the Galaxy and its 
nearest neighbors. The expected line shape is narrower than for 
type I supernovae. 84 references. 


6402 Atmospheric Physics 
REFER ALSO TO CITATION(S) 26971 


Senet pp vp) Possible role for iono- 
spheric ions in triggering a geomagnetic substorm onset. 
Fritz, T.A. Aug 1987. NTIS, PC All/MF AO0l. (ETN—88- 
91134; CONF-8706286—). 

From 21. ESLAB symposium on small scale processes in the 
chromosphere/corona interplanetary medium and planetary magne- 
tospheres; Bolkesjoe, Norway (22 Jun 1987). 

A model for the triggering of a geomagnetic substorm which 
involves the transport of cold ionospheric ions from the high lati- 
tude, cusp region across the polar cap/lobe to the plasma sheet 
boundary layer in response to enhanced reconnection at the subso- 
lar magnetopause is proposed. The ions enter the plasma sheet 
boundary layer at distances which depend on the mass of the ion 
and are concentrated there by the lack of further convections in the 
closed field line region of the plasma sheet. The ions mass load the 
plasma sheet boundary layer and change the plasma sheet from a 
condition of marginal stability to one in which the field becomes 
frozen-in to the motion of this population. The development of a 
tail-like field close to the Earth leads to the formation of a near- 
earth neutral or X-line and the ejection of a plasmoid down the tail. 


27002 (ESA-SP—275, pp vp) Evidence of small-scale re- 
connection in the magnetosphere. Elphic, R.C.; Russell, C.T.; 
Southwood, D.J. (Imperial College of Science and Technol- 
ogy, London (England)). Aug 1987. NTIS, PC Al1/MF 
A01. (ETN—88-91134; CONF-8706286—). 

From 21. ESLAB symposium on small scale processes in the 
chromosphere/corona interplanetary medium and planetary magne- 
tospheres; Bolkesjoe, Norway (22 Jun 1987). 

Flux transfer events (FTE's) at the magnetopause, and brief, 
intense flows in the magnetotail plasma sheet are discussed. Nearly 
simultaneous observations of FTE's at the dayside magnetopause by 
the AMPTE-UKS and IRM spacecraft near the equator, and by 
ISEE-1 and 2 at the same local time but 5 R sub e to the south are 
shown. In the magnetotail, ISEE-1 and 2 data show that 2 to 10 
min intense (200 to 1000 km/sec) flows occur at the neutral sheet. 
The flows appear to be consistent with short bursts of enhanced re- 
connection within the plasma sheet, and can transport the plasma 
between 10 and 30 R sub e earthward or tailward, i.e., the entire 
distance between the earth and ISEE apogee. The FTE-like struc- 
tures are also associated with these events. 


27003 (TRITA-EPP—86-01) On transient electric fields 
observed in chemical release experiments by rockets. Mark- 
lund, G.; Brenning, N.; Holmgren, G.; Haerendel, G. 
(Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Plasma Physics and Fusion Research). Jun 1986. 40p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
TI88753032/JAW. 

As a follow-up to the successful chemical release experiment 
Trigger in 1977, the TOR (Trigger Optimized Repetition) rocket 
was launched from Esrange on Oct. 24, 1984. Like in the Trigger 
experiment a large amplitude electric field pulse of 200 mV/m was 
detected shortly after the explosion. The central part of the pulse 
was found to be clearly correlated with an intense layer of swept 
up ambient particles behind a propagating shock-front. The field 
was directed towards the centre of the expanding ionized cloud, 
which is indicative of a polarisation electric field source.. Expres- 
sions for this radial polarisation field and the much weaker azimuth- 
al induced electric field are derived from a simple cylindrical model 
for the field and the expanding neutral cloud. Time profiles of the 


radial electric field are shown to be in good agreement with obser- 
vations. (authors). 
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27004 (CTA-IEAV-RP—01/87) Characterization of free 
jet expansion of SF/sub 6/ molecules. Airoldi, V.J.T.; Sbam- 
pato, M.E.; Santos, A.M. dos; Ghizoni, C.C. (Centro Tec- 
nico Aeroespacial, Sao Jose dos Campos (Brazil). Inst. de 
Estudos Avancados). Jan 1987. 14p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE88701419/JAW. 

Experimental measurements of the mean velocity of SF/sub 
6/ molecules in a pulsed free jet as a function of the distance from 
the expansion orifice are presented. A pyroelectric detector was 
used to measure the time of flight of the molecules in the jet. A 
comparison of the experimental results with theoretical values for 
the mean velocity taking the temperature dependence of the specif- 
ic heat ratio into account leads to the conclusion that the freezing 
of rotational, vibrational and translational temperature is reached at 
considerable distances from the expansion orifice. 


27005 (DOE/ER/45127—1) [Physical properties of f 
electron systems]: Progress report, July 1984-January 1986, 
Riseborough, P.S. (Polytechnic Inst. of New York, Brook- 
lyn (USA)). 1986. Contract FG02-84ER45127. 5p. NTIS, 
bs een ore A01; GPO Dep. Order Number DE88006862/ 
AW. 

This paper discusses the progress in research on f electron 
systems. The major properties discussed in this paper are: heavy 
fermion superconductivity, and photo-emission spectroscopy. (LSP) 


27006 (DOE/ER/45127—2) [Physical properties of f 
electron systems]: Progress report, February 1986-December 
1986. Riseborough, P.S. (Polytechnic Inst. of New York, 
Brooklyn (USA)). 1986. Contract FG02-84ER45127. 8p. 
NTIS, PC A02/MF A0l; GPO Dep. Order Number 
DE88006885/JA W. 

This paper discusses the progress in research on f electron 
systems. The major properties discussed in this paper are: transport 
properties, heavy fermion superconductivity, and photo-emission 
spectroscopy. (LSP) 


27007 (DOE/ER/45127—3) [Physical properties of f 
electron systems]: Progress report, February 1987-January 
1988. Riseborough, P.S. (Polytechnic Inst. of New York, 
Brooklyn (USA)). 1988. Contract FG02-84ER45127. 9p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE88006886/JAW. 

This paper discusses the progress in research on f electron 
systems. The major properties discussed in this paper are: magnetic 
properties, transport properties, heavy fermion superconductivity, 
and photo-emission spectroscopy. (LSP) 


27008 (GSI—87-78-Prepr.) Electroweak physics at ultrar- 
elativistic heavy ion colliders. Grabiak, M.; Mueller, B.; 
Greiner, W.; Soff, G.; Koch, P. (Gesellschaft fuer Schwer- 
ionenforschung m.b.H., Darmstadt (Germany, F.R.); Frank- 
furt Univ. (Germany, F.R.). Inst. fuer Theoretische Physik). 
Nov 1987. 12p. NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88752470/JAW. - 

Nuclear beams with energies of several TeV per nucleon are 
considered as carriers of intense fields of photons in the energy 
range up to 100 GeV. Cross sections for intermediate boson and 
Higgs production by two-photon collisions are predicted to be in 
the nanobarn range. Production of heavy neutral particles in pe- 
ripheral collisions could be easily detectable because of low back- 
ground. 


27009 (I1C—87/8) Relativistic theory of spontaneous 
emission. Barut, A.O.; Salamin, Y.I. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jun 1987. 32p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
T188701992/JAW. 

We derive a formula for the relativistic decay rates in atoms 
in a formulation of Quantum Electrodynamics based upon the 
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electron’s self energy. Relativistic Coulomb wavefunctions are used, 
the full spin calculation is carried out and the dipole approximation 
is;not employed. The formula has the correct nonrelativistic limit 
and is used here for calculating the decay rates in Hydrogen and 
Muonium for the transitions 2P -> 1S/sub 1/2/ and 2S/sub 1/2/ - 
> 1S/sub 1/2/. The results for Hydrogen are: [(2P -> 1S/sub 1/ 
2/)=6.2649x10/sup 8/s/sup -1/ and ['(2S/sub 1/2/ -> 1S/sub 1/2/ 
}=2.4946x10/sup -6/s/sup -1/. Our result for the 2P -> 1S/sub 1/ 
2/ transition rate is in perfect agreement with the best nonrelativis- 
tic calculations as well as with the results obtained from the best 
known radiative decay lifetime measurements. As for the Hydrogen 
2S/sub 1/2/ -> 1S/sub 1/2/ decay rate, the result obtained here is 
also in good agreement with the best known magnetic dipole calcu- 
lations. For Muonium we get: [(2P -> 1S/sub 1/2/)=6.2382x10/ 
sup 8/s/sup -1/ and ['(2S/sub 1/2/ -> 1S/sub 1/2/)=2.3997x10/ 
sup -6/s/sup -1/. (author). 23 refs, 4 tabs. 


27010 (IC—87/35) Comments on phase-space approach to 
the density functional calculations of Compton profiles. Das, 
M.P.; Ananthakrishna, G. (International Centre for Theoret- 
ical Physics, Trieste (Italy)). Feb 1987. 4p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number T188702019/JAW. 

The semiclassical phase-space distribution function approach 
used to obtain averaged Compton profiles for atoms and molecules 
is discussed and the results are analysed without making use of any 
thermodynamical analogy. 2 refs. 


27011 (IC—87/56) Calculation of the photo-electrons an- 
gular distribution parameter 8/sub 2p/ near the 
(3s3p)/sup I/p resonance of He. Wague, A. (International 
Centre for Theoretical Physics, Trieste (Italy)). May 1987. 
10p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number T1I88702040/JAW. 

Near the (3s3p)/sup 1/p resonance of He, we have calculat- 
ed the photo-electrons angular distribution asymmetry parameter 
B/sub 2p/ in the diagonalization approximation. Using the meas- 
ured value of B/sub n=2/ near the (3s3p)/sup 1/p level obtained 
by Lindle et al. in the resonance photo-ionization of He to He/sup 
+/(n=2), we have estimated the ratio R=o/sub 2p//o/sub 2s/ of 
the partial 2p photo-ionization cross section to the partial 2s photo- 
ionization cross section. Our calculation supports the result that in 
the resonance region, the formation of ions in the 2p level domi- 
nates over the 2s level. This is in good agreement with the experi- 
mental and most of the theoretical results reported to date. 
(author). 18 refs, 1 fig., 2 tabs. 


27012 (IC—87/60) Electron impact ionization cross-sec- 
tion of some organic compounds, Pandey, A.N.; Sharma, 
R.K. (International Centre for Theoretical Physics, Trieste 
(Italy)). Apr 1987. 1lp. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188702044/JAW. 

The total ionization cross-section is computed for methane, 
ethane and their halogen derivatives using mean molecular polariza- 
bility, a/sub M/. The dependence of ionization cross-section on 
mean molecular polarizability is discussed. The additivity of cross- 
section of different bonds in a molecule is also discussed. The 
method has the advantage of estimating total ionization cross-sec- 
tion for molecules whose a/sub M/ is not known. This is illustrated 
for carbon tetra chloride. (author). 9 refs, 4 figs, 2 tabs. 


27013 (JAERI-M—87-134, pp 3-6) Atomic collisions 
under extreme conditions in space. Itikawa, Yukikazu. (Insti- 
tute of Space and Astronautical Science, Tokyo (Japan)). 
Sep 1987. NTIS (US Sales Only), PC All/MF AO1. Order 
Number DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

In space, atoms and molecules are often placed under the ex- 
treme conditions which are very difficult to be realized on Earth. 
For instance, extremely hot and dense plasmas are found in and 
around various stellar objects (e.g., neutron stars) on one hand and 
extremely cold and diffuse gases prevail in interstellar space on the 
other. There is so strong a magnetic field that electron clouds in 
atoms and molecules are distorted. The study of atomic collisions 
under the extreme conditions is not only helpful in understanding 
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the astrophysical environment but also reveals new aspects of the 
physics of atoms and molecules. This paper is an invitation to the 
study. (References are not exhaustive but only provide a clue with 
which more details can be found.) 


27014 (JAERI-M—87-134, pp 43-50) Radiative electron 
capture in heavy ion and He collisions. Kawatsura, Kiyoshi; 
Sataka, Masao; Sugizaki, Yasuaki; Naramoto, Hiroshi; 
Nakai, Yohta; Ootuka, Akio; Komaki, Ken-ichiro; Ozawa, 
Kunio; Fujimoto, Fuminori. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Sep 1987. NTIS (US Sales Only), PC A1l1/MF A0Ol1. Order 
Number DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

The x-ray spectra emitted during the radiative capture of 
target electrons into the projectile k shell have been measured 
under single collision conditions for a He gas target. The experi- 
ment was performed for 40 - 76 MeV F/sup q+/ (q=8,9) and 120 
- 175 MeV Cl/sup q+/ (q=16,17) ions. The centroid energies of 
the radiative electron capture (REC) x-rays have been found to be 
in good agreement with the calculated ones. It is also confirmed 
that the widths of the REC x-ray distributions for Cl/sup 17+/ ion 
impact are in good agreement with the simple model calculations. 


27015 (JAERI-M—87-134, pp 51-59) Z/sub t/ oscilla- 
tion of electron capture cross section. Fukuzawa, Fumio. 
(Kyoto Univ. (Japan). Faculty of Engineering). Sep 1987. 
NTIS (US Sales Only), PC All/MF AO1. Order Number 
DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Equilibrium mean charges of H and /sup 4/He ions emerg- 
ing from solids were measured for many kinds of target materials, 
and were found to show oscillatory dependence on target atomic 
number. This oscillation was found to originate from the Z/sub t/ 
oscillation of electron capture cross section. Even for very fast / 
sup 3/He/sup 2+/ ions, Z/sub t/ oscillation of electron capture 
cross section was recognized. 


27016 (JAERI-M—87-134, pp 60-69) High resolution ex- 
periments using highly charged recoil ions produced by 
tandem accelerators. Tawara, Hiroyuki. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Sep 1987. NTIS (US Sales 
Only), PC All/MF AOl. Order Number DE88780070/ 
JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Some of recent interesting experiments using highly charged 
recoil ions produced in energetic heavy ion collisions are described. 


27017 (JAERI-M—87-134, pp 70-71) Recent studies on 
atomic physics at accelerators. Awaya, Yohko. (In- 
stitute of Physical and Chemical Research, Wako, Saitama 
(Japan)). Sep 1987. NTIS (US Sales Only), PC All/MF 
A0l. Order Number DE88780070/JAW. (CONF-8701114— 


). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Experimental studies of heavy ion atom collisions at RIKEN 
have been made mainly by using RIKEN linear accelerators in 
these five years. The main subjects studied are 1) electron configu- 
rations of heavy ions passing through thin foils. 2) Auger electron 
spectroscopy of target atoms excited by heavy ion bombardments, 
3) beam foil spectroscopy about highly ionized ions around Z of 13, 
which wili be given by another talk in this symposium, 4) Impact 
parameter dependence of inner-shell ionization probability and that 
of charge state distribution of projectile ions, and 5) the dissociation 
of target molecules by heavy ion impact. Recently, a Ring cyclo- 
tron was constructed and started to work so we expect to make 
heavy ion atom collision experiments in the.energy range of about 
22 MeV/u. 
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27018 (JAERI-M—87-134, pp 72-76) Lifetime measure- 
ments of multi-charged Cl ion. Sataka, Masao; Kawatsura, 
Kiyoshi; Naramoto, Hiroshi. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Sep 1987. NTIS (US Sales Only), PC A1l1/MF AO1. Order 
Number DE88780070/JAW. (CONF-8701114—). 

From 2. jOint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 


27019 (JAERI-M—87-134, pp 84-86) Spectrum and life- 
time of highly ionized aluminum. Ando, Kozo; Awaya, 
Yohko; Kohmoto, Susumu; Kumagai, Hidekazu; Tonuma, 
Tadao; Tsurubuchi, Seiji. (Institute of Physical and Chemi- 
cal Research, Wako, Saitama (Japan)). Sep 1987. NTIS (US 
Sales Only), PC Al1/MF A0Ol. Order Number 
DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 


27020 (JINR-R—14-87-463) Effect of a weak magnetic 
field on high temperature superconductivity in Y-Ba-Cu-O ce- 
ramics. Vasil‘ev, B.V.; Lushchikov, V.I. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics). 
1987. 4p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number TI88702192/JAW. 

Submitted to the organizing comittee of Special Adriatic 
conference on high-temperature superconductivity, Triest, Italy, 6-8 
Jul 1987. 

Two effects are described which are observed in Y-Ba-Cu-O 
ceramic samples: a weak magnetic field affects the Volt-Amper 
characteristic of the superconducting state; strong absorption of 
electromagnetic waves takes place influenced by weak magnetic 
field. The possible explanation of these effects is discussed. 2 refs.; 4 
figs. 


27021 (JINR-R—15-87-115) Determination of changes in 
nuclear charge-radii of Nd, Sm and Gd by resonance-scatter- 
ing laser radiation. Borisov, S.K.; Gangrskij, Yu.P.; Gra- 
dechny, Ch. and others. (AN SSSR, Moscow. Inst. Obsh- 
chej Fiziki). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1987. 15p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number T188702193/JAW. 

Submitted to the journal Ehksp. Teor. Fiz. . 

Isotope shifts in optical spectra of Nd, Sm and Gd atoms 
have been investigated. The experimental method used is based on 
resonance fluorescence of the investigated atoms excited by tunable 
dye-laser. Changes in mean-square nuclear radii of the above men- 
tioned nuclides with neutron numbers between 82 and 96 are ex- 
tracted from reported optical isotope shifts. It is shown that in opti- 
cal spectra of Nd, Sm and Gd transitions are available for which 
calculations for pure ns/sup 2/ -> nsnp transitions are valid. The 
dependence of mean-square radii changes of the naighbouring even- 


even isotopes on neutron number is discussed. 25 refs.; 4 figs.; 5 
tabs. 


27022 (LA—11228-MS) Beam profile effects on NPB 
[neutral particle beam] performance. LeClaire, R.J. Jr. (Los 
Alamos National Lab., NM (USA)). Mar 1988. Contract W- 
7405-ENG-36. 16p. NTIS, PC A03/MF A011; 1; GPO Dep. 
Order Number DE88005665/JAW. 

A comparison of neutral particle beam brightness for various 
neutral beam profiles indicates that the widely used assumption of a 
Gaussian profile may be misleading for collisional neutralizers. An 
analysis of available experimental evidence shows that lower peaks 
and higher tails, compared to a Gaussian beam profile, are observed 
out of collisional neutralizers, which implies that peak brightness is 
over estimated, and for a given NPB platform-to-target range, the 
beam current (power), dwell time or some combination of such en- 
gagement parameters would have to be altered to maintain a fixed 
dose on target. Based on the present analysis, this factor is nominal- 
ly about 2.4 but may actually be as low as 1.8 or as high as 8. This 
is an important consideration in estimating NPB constellation per- 
formance in SDI engagement contexts. 2 refs., 6 figs. 
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27023 (LAFI—108) Hydrogen atom photoionization in 
strong electric field. Damburg, R.Ya. (AN Latvijskoj SSR, 
Riga. Inst. Fiziki). 1987. 15p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number T1I88702202/JAW. 

Experimental data on photoionization cross sections for hy- 
drogen atom in the presence of a static electric field (F) are dis- 
cussed. Atom highly excited Stark states manifest themselves in re- 
sonace cross section strucure. It has been pointed out that “small” 
resonance series at near-threshold energies (F=0) should be ex- 
plained by the existence of the Stark anomalous states. The nature 
of those states is analyzed. 13 refs. 


27024 Coherent population trapping in N-level quantum 
systems. Hioe, F.T.; Carroll, C.E. (Department of Physics, 
St. John Fisher College, Rochester, New York 14618). Phys- 
ical Review [Section] A: General Physics; 37: No. 8, 3000- 
3005(15 Apr 1988). 

A muliilevel quantum system interacting with an intense 
laser field is shown to exhibit many invariants, or constants of evo- 
lution, under various conditions. Our results also apply to other 
similar physical problems. 


27025 Alignment and orientation of the excited H(2p) or- . 
bital following H-+He collisions at intermediate energies, 
Kimura, M.; Lane, N.F. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439 and Department of Physics). Physical 
Review [Section] A: General Physics; 37: No. 8, 2900-2905(15 
Apr 1988). Contract W-31-109-ENG-38. 

A systematic theoretical study of alignment and orientation 
of the excited H(2p) orbital in H+ He collisions in the energy range 
from 0.8 to 8 keV is carried out with use of a molecular-orbital rep- 
resentation. The present model takes the active electron in the H 
atom explicitly into account, while treating the He atom as a frozen 
core. Calculated alignment and orientation agree very well with 
recent measurements, implying that the dominant excitation mecha- 
nism for H(2p) excitation is the strong X ?2-A 7% radial coupling 
for all energies studied. Hence, the integral alignment A/sub 20/ is 
negative and slowly varying with energy. Present partial excitation 
cross sections for H(2s) and H(2p) agree well with the correspond- 
ing measurements, except at energies below 1—2 keV: 


27026 Observation of many new argon valence satellites 
near threshold. Becker, U.; Langer, B.; Kerkhoff, H.G.; 
Kupsch, M.; Szostak, D.; Wehlitz, R.; Heimann, P.A.; Liu, 
S.H.; Lindle, D.W.; Ferrett, T.A.; and others. (Institut fuer 
Strahlungs- und Kernphysik, Technische Universitaet 
Berlin, D-1000 Berlin 12, West Germany). Physical Review 
Letters; 60: No. 15, 1490-1493(11 Apr 1988). 

Photoelectron spectra and zero-volt electron scans were 
measured following synchrotron-radiation excitation of argon, to 
elucidate the photon energy range between threshold and the 
Cooper-minimum region of the Ar 3s photoline. A number of the 
“correlation satellite’ lines show a dramatic increase of fractional 
intensity, yielding a total of about forty observed photolines at 
threshold. This effect is interpreted as arising from strong inter- 
channel coupling near threshold, yielding high—angular-momentum 
ionic states otherwise inaccessible. The distinction between “intrin- 
sic” correlation effects due to discrete states and dynamic” corre- 
lations arising through the photoemission process is emphasized. 


27027 Photoionization of gallium at 3d-4p and 4s-np (n 
= 5,6) resonances. Caldwell, C.D.; Krause, M.O.; Jimenez- 
Mier, J. (University of Central Florida, Orlando, Florida 
32816). Physical Review [Section] A: General Physics; 37: No. 
7, 2408-2414(1 Apr 1988). 

The simplest atoms having nonspherical symmetry are those 
with a single p electron in a valence shell. Of these, the group IIIB 
elements are excellent examples. As such, they form test cases for 
photoionization from open-shell systems. Through photoelectron- 
spectroscopy techniques, we have examined both partial cross sec- 
tions and angular-distribution parameters for autoionization corre- 
sponding to promotion of a 3d electron to the 4p shell of gallium. 
The resulting dp? configuration gives rise to a complicated multi- 
plet structure across which the angular-distribution parameter 
varies considerably. We have also looked at the simpler structure 
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resulting from promotion of one s electron to an np level, n = 5,6. 
For these cases, the multiplet structure is simpler, but the influence 
of the resonance on the cross section and the angular distribution is 
pronounced. For the 4s4p(*P)5p resonance we find a value of 8 = 
-1 at the cross-section minimum. No calculations have been per- 
formed for this system, so we attempt a qualitative interpretation of 
our results based on an angular-momentum-transfer analysis. 


27028 Random-matrix method for the simulation of large 
atomic E1 transition arrays. Wilson, B.G.; Rogers, F.; Igle- 
sias, C. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Physical Review [Section] A: General 
Physics; 37: No. 7, 2695-2697(1 Apr 1988). Contract W-7405- 
ENG-48. 

A computationally fast approximate method for the calcula- 
tion of large atomic-dipole transition arrays is proposed using an 
adaptation of Wigner’s random-matrix theory. Unlike the Gaussian 
orthogonal ensemble, off-diagonal matrix elements are populated 
statistically according to a bi-Gaussian distribution function where 
elements are correlated according to the term value of the parent 
shell. 


27029 ESR pumping experiments in spin-polarized atomic 
hydrogen. Mattheij, A.P.M.; van Zwol, J.; Walraven, 
J.T.M.; Silvera, I.F. (Natuurkundig Laboratorium, Universi- 
teit van Amsterdam, Valckenierstraat 65, NL-1018chemical 
bondXE Amsterdam, The Netherlands). Physical Review 
[Section] B: Condensed Matter; 37: No. 10, 4831-4838(1 Apr 
1988). 

Pumping experiments were carried out in atomic hydrogen 
using an ESR technique. A model of the decay of the four hyper- 
fine states in the presence of a moderately strong resonant micro- 
wave field is described and compared with experimental results. 
The results indicate that because of spin-exchange relaxation, it is 
difficult to influence the nuclear polarization of the lower hyperfine 
states by means of ESR pumping. The model is applied to the 
design of an ESR-operated beam source of spin-polarized atomic 
hydrogen. We estimate that in our experiments the maximum flux 
of particles ejected from the source was 5 x 10/sup 13/ sec/sup -1/. 


27030 Transitions in Na-like and Mg-like ions of In, Sb, 
I, and Cs. Seely, J.F.; Feldman, U.; Brown, C...; Richard- 
son, M.C.; Dietrich, D.D.; Behring, W.E. (E. O. Hulbert 
Center for Space Research, Naval Research Laboratory, 
Washington, D.C. 20375-5000). Journal of the Optical Society 
of America B: Optical Physics; 5: No. 4, 785-788(Apr 1988). 

The spectra of highly charged ions of the elements In, Sb, I, 
and Cs have been recorded by using a 3-m grazing incidence spec- 
trograph at the University of Rochester's Laboratory for Laser En- 
ergetics. Transitions in the Na I and Mg I isoelectronic sequences 
have been identified. Wavelengths in the range 7—100 A@;O were 
measured to an accuracy of @m= 0.02 A@;0O, and energy levels 
were derived from the measured wavelengths. 


27031 Electron cooling for positron sources. Larson, D.J. 
(Department of Physics, University of California at Los An- 
geles, Los Angeles, California 90024). Physical Review Let- 
ters; 60: No. 13, 1274-1277(28 Mar 1988). 

Electron cooling of positrons should make possible a large 
increase in the luminosity of future high-energy linear colliders, 
leading to greatly enhanced event rates at these machines. An eval- 
uation of the electron-cooling-time requirement indicates that a po- 
sitron-source repetition rate of 100 Hz is possible. Final positron- 
beam normalized emittances of 10/sup -7/ m rad should result, im- 
plying a tremendous increase in positron-beam density over that 
currently obtained. 


27032 Charge- and angle-correlated inelasticities in colli- 
sions of bare fast carbon ions with neon. Schuch, R.; 
Schoene, H.; Miller, P.D.; Krause, H.F.; Dittner, P.F.; 
Datz, S.; Olson, R.E. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physical Review Letters; 60: No. 10, 
925-928(7 Mar 1988). Contract AC05-840R21400. 

We have studied the detailed energy balance in collisions of 
10-MeV C/sup 6+/ ions with Ne. In these collisions, the Ne is 
multiply ionized and the C ion may emerge as either C/sup 6+/ or 
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C/sup 5+/. Projectile energy loss and scattering angle for a given 
carbon-ion charge state were determined in a high-resolution mag- 
netic spectrograph and were measured in coincidence with the for- 
mation of a given Ne recoil-ion charge state. The amount of energy 
transferred to the continuum electrons exceeds, by far, the sum of 
the values of the ionization potentials. 


27033 Dielectronic satellite spectra for helium-like ions. 
Nilsen, J. (Lawrence Livermore National Laboratory, 
Livermore, California 94550). Atomic Data and Nuclear 
Data Tables; 38: No. 2, 339-379(Mar 1988). Contract W- 
7405-ENG-48. 

The wavelengths, radiative transition rates, Auger rates, sat- 
ellite intensity factors, and fluorescence yields are presented for die- 
lectronic satellites of nine helium-like ions ranging from Ne/sup 
8+/ to Xe/sup 52+/. Dipole transitions from 1s2In’l’ — 1s?n"1", 
where n’,n” = 2, 3, 4, are included. In this work, relativistic multi- 
configuration wave functions are used to calculate energy levels as 
well as the Auger and radiative transition rates. 


27034 K-shell Auger and radiative transitions in the 
boron isoelectronic sequence. Mau Hsiung Chen; Crasemann, 
B. (Lawrence Livermore National Laboratory, University 
of California, Livermore, California 94550). Atomic Data 
and Nuclear Data Tables; 38: No. 2, 381-424(Mar 1988). 
Contract W-7405-ENG-48. 

Auger energies and rates and x-ray wavelengths and intensi- 
ties for transitions to K-shell vacancies in boron-like ions with 
1s2s?2p%, 1s2s2p%, and 1s2p‘ configurations have been calculated 
relativistically in terms of the multiconfiguration Dirac—Fock 
model. Seventeen ions with atomic numbers 6=Z=54 were consid- 
ered. The Breit interaction and quantum-electrodynamic correc- 
tions were taken into account in the calculations. Transition rates 
were evaluated in intermediate coupling, including configuration 
interaction within the same complex. Line fluorescence yields were 
also computed. copyright 1988 Academic Press, Inc. 
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27035 (IC—87/12) Scaling and crossover in a fermion- 
boson mixture. Singh, K.K. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jan 1987. 34p. NTIS (US 
Sales Only), PC A03/MF A0O1. Order Number T188701996/ 
JAW. 

Thermodynamic behaviour of a mixture of weakly interact- 
ing fermions and bosons is investigated in (4 - €) dimensions by the 
renormalization group method with a view to study scaling and 
crossover properties of the system in the tricritical region. Conven- 
tional tricritical scaling, first found to breakdown for a classical in- 
finite-component model, is seen to do so more spectacularly in the 
case of the mixture. Whereas in the infinite-component model, con- 
ventional scaling holds in the ordered and disordered phases sepa- 
rately (i.e. with different tricritical exponents), no such thing is pos- 
sible in either of the phases of the mixture. The breakdown of scal- 
ing in the mixture is associated with the dimensionless strength v/ 
sub 6/ of the 6-point interaction in the effective Hamiltonian which 
causes the parameters of the renormalized Hamiltonian to depend 
on two combinations of scaling fields rather than one. The strength 
v/sub 6/ is a quantum mechanical parameter being proportional in 
3 dimensions to (b/sup 3//A/sub T//sup 4/K/sub F/) where A/sub 
T/, K/sub F/ and b denote, respectively, the boson thermal wave- 
length, the Fermi momentum of the fermion component and the 
scattering length associated with the fermion-boson interaction. The 
square root of this quantity agrees with the non-universality param- 
eter which was found to characterize tricritical amplitude ratios in 
3 dimensions in an earlier work. (author). 19 refs, 8 figs. 


27036 (LA—11199-MS) Improvements to SOIL: An Eu- 
lerian hydrodynamics code. Davis, C.G. (Los Alamos Na- 
tional Lab., NM (USA)). Apr 1988. Contract W-7405-ENG- 
36. 20p. NTIS, PC A03/MF A0Ol; GPO Dep. Order 
Number DE88007097/JAW. 
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Possible improvements to SOIL, an Eulerian hydrodynamics 
code that can do coupled radiation diffusion and strength of materi- 
als, are presented in this report. Our research is based on the in- 
spection of other Eulerian codes and theoretical reports on hydro- 
dynamics. Several conclusions from the present study suggest that 
some improvements are in order, such as second-order advection, 
adaptive meshes, and speedup of the code by vectorization and/or 
multitasking. 29 refs., 2 figs. 


27037 (NAL-SP—7, pp 45-51) Role of computation fluid 
dynamics in aeronautical engineering (4). Development and 
applications of implicit TVD finete volume code. Shima, Eiji; 
Jounouchi, Tadamasa. (Kawasaki Heavy Industries, Ltd., 
Tokyo, Japan). Dec 1986. (In Japanese). NTIS (US Sales 
Only), PC Ail4. Order Number DE88770071/JAW. 
(CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

Potential analysis in aeronautic design has reached the stage 
of practical use although it involves problems concerning accuracy 
and restrictions on its application. On the other hand, numerical 
analysis using Euler and Navier-Stokes (N-S) equations is based on 
a highly accurate theory, so is preferable, but has not reached the 
stage of practical use because it involves problems that shapes that 
can be analyzed are restricted on account of factors relating to 
computation lattice generation and because it involves difficulty re- 
lating to computation time. The essential factor in numerical analy- 
sis is stoutness (numeric stability). From this viewpoint, an Euler/ 
N-S method was developed; the theory begins with TVD finite 
volume code, and incorporates various types of improvement to 
raise accuracy and shorten computation time; hence, it satisfies 
design requirements. The use of this method helps get solution 
under a wide range of flow condition without any fine adjustments, 
such as artificial viscosity. (6 figs, 1 tab, 10 refs) 


27038 (NAL-SP—7, pp 53-60) Practical and modern 
simulation by systematic connection of LU-ADI code and the 
solution adaptive grid program. Matsuhima, Kisa; Obayashi, 
Shigeru; Nakahashi, Kazuhiro; Fujii, Kozo. (Fujitsu Ltd., 
Kawasaki, Japan; The Univ. of Tokyo, Faculty of Engineer- 
ing, Tokyo, Japan; National Aerospace Lab., Chofu, Japan). 
Dec 1986. (In Japanese). NTIS (US Sales Only), PC A14. 
Order Number DE88770071/JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

The recent achievements in computation fluid dynamics are 
remarkable; in particular, various suggestions have been made on 
numerical computation, and the range of solution has been wid- 
ened. However, computer capabilities are inadequate to perform 
computation actually. A simple simulation system was developed to 
get solution with limited resources. It combines the LU-ADI 
method which is a higher-efficiency version of the Beam-Warming 
method, a general-purpose Navier-Stokes solver containing the di- 
agonal form method, and a solution adaptive grid program. It is 
maneuverable because it features easy human intervention and 
simple operation. It was applied to the problem of interference be- 
tween shock waves and the boundary layer; the results have con- 
firmed that the system is of help. It is planned to apply this system 
to problems specific to computation fluid dynamics in order to en- 
hance program facilities. (8 figs, 1 tab, 6 refs) 


27039 (NAL-SP—7, pp 39-44) Numerical investigation 
on wing/nacelle interferences. Sawada, Keisuke; Takanashi, 
Susumu. (Kawasaki Heavy Industries, Ltd., Tokyo, Japan; 
National Aerospace Lab., Chofu; Japan). Dec 1986. (In Jap- 
anese). NTIS (US Sales Only), PC Al4. Order Number 
DE88770071/JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

Three-dimensional transsonic flow analysis code based on 
coordinate generation code using the multi-block grid generation 
technique and on a TVD finite volume method is being developed 
to analyze the flow around an actual-shape object. As a primitive 
example, the wing-nacelle combination of Asuka was investigated 
for analysis of the flow around it. Since a compresive, non-viscous 
fluid was considered, the Euler equation was to be solved. Compu- 
tation was based on parameters: Mach number of the main stream is 











ERA-13/11 / 3638 


0.7; the atack angle is 2.0 degrees. The initial condition is that uni- 
form flow is present in all cells, and all environmental condition 
was imposed just after computation started. The computer was an 
M380. About 20 hours were taken to get a convergent solution. 
The results of computation are as follows: (1) A shock wave applies 
to the wing top; (2) separation is found just after the shock wave; 
(3) relatively small expansion/ compression is found on the surface 
of the nacelle. (6 figs, 7 refs) 


27040 (NAL-SP—7, pp 33-38) Practical application of 
two-dimensional viscous flow computation. Kaiden, Takeshi; 
Miyakawa, Jun’ichi; Hirose, Naoki; Kawai, Nobuhiro. (Mit- 
subishi Heavy Industries Co., Ltd., Toky, Japan; National 
Aerospace Lab., Chofu, Japan). Dec 1986. (In Japanese). 
NTIS (US Sales Only), PC Ail4. Order Number 
DE88770071/JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

Computation aerodynamics is becoming an aircraft design 
tool as important as wind tunnel tests. In particular, aerodynamic 
computation with full potential and transsonic small disturbance 
equations is indispensable to aircraft designers. However, these 
computation techniques involve difficulty in predicting aerodynam- 
ic characteristics which are beyond the scope of application. Re- 
cently, the Navier-Stokes computation code is attracting attention 
because of a number of factors, including the remarkable advance 
in computer technology. Analysis was performed in the region of 
low speed and high attack angle using program NSFOIL for ana- 
lyzing high Re-number, transsonic wings and a vortex method, 
called the singular point distribution method, using a vortex emis- 
sion model. The results of analysis were compared with the results 
of two-dimensional wind tunnel testing. The results of comparison 
have revealed that NSFOIL can predict nonlinear characteristics 
which cannot be handled by non-viscous fluid computation meth- 
ods, but that the prediction fails in the vicinity of stall angle. It is 
planned to improve the turbulent flow model and raise the accura- 
cy. (14 figs, 5 refs) 


27041 (NAL-SP—7, pp 25-32) Numerical calculation in 
the Laplace domain for subsonic unsteady aerodynamic forces 
acting on a finite wing. Ueda, Tetsuhiko. (National Aero- 
space Lab., Chofu, Japan). Dec 1986. (In Japanese). NTIS 
(US Sales Only), PC Al4. Order Number DE88770071/ 
JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

Recently, active control technology is attracting attention, 
and unsteady aerodynamics in the Laplace domain has begun to be 
discussed again. There have been two methods of representing aer- 
odynamic forces so that they are incorporated in control systems. 
However, these methods fail in exact numerical calculation of aero- 
dynamic characteristics of a finite wing in a subsonic flow in the 
left half (safe side) away from the imaginary axis of the s-plane. 
This study shows a method for directly calculating the Laplace 
transformation of lift distribution on a subsonic lifting surface. The 
aerodynamic force acting on a rectangle wing was considered using 
this method. When the Mach number was raised, the behavior of 
the safe side of the p-plane (dimensionless s-plane) became complex, 
and a singularity which seemed to be a pole of order one appeared. 
By applying the residue theorem, it was found that this singularity 
can be modeled by a quadratic rational function. (9 figs, 3 tabs, 8 
refs) 


27042 (NAL-SP—7, pp 13-23) Computation of dynamic 
stall of NACA0012 airfoil by block pentadiagonal matrix 
scheme. Shida, Yoshifumi; Kuwahara, Kunio. (The Univ. of 
Tokyo, Tokyo, Japan; Inst. of Space and Astronautical Sci- 
ence, Chofu, Japan). Dec 1986. (In Japanese). NTIS (US 
Sales Only), PC Ai4. Order Number DE88770071/JAW. 
(CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

The lift, resistance, and moment of a wing oscillating at a 
maximum attack angle exceeding the static stall angle are represent- 
ed by characteristic curves which involve hysteresis and vary with 
the attack angle. This phenomenon has bearing on the movement of 
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the helicopter blade, and is called dynamic stall. The deep dynamic 
stall of an NACAO0012 was numerically analyzed using a block pen- 
tadiagonal matrix scheme. Two meshes, 161 x 40 and 321 x 80, 
were used. With the 161 x 40 mesh, abrupt reduction in lift was 
captured. With the 321 x 80 mesh, the starting, propagation, and 
release of vortex separation during the upstroke, and the vortex res- 
toration, abrupt reduction in lift, and abrupt reduction in moment 
during the downstroke were captured successfully. (5 figs, 8 refs) 


27043 (NAL-SP—7, pp 1-11) Analysis of the comperessi- 
ble viscous flow field around a 3D-oscillating wing. Nakami- 
chi, Jiro; Isogai, Koji. (National Aerospace Lab., Chofu, 
Japan). Dec 1986. (In Japanese). NTIS (US Sales Only), PC 
Al4. Order Number DE88770071/JAW. (CONF-8606392— 


From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 
thin-layer approximation time-average Navier-Stokes 
equation was numerically integrated in a time-dependent form using 
a Beam-Warming diagonalization ADI scheme in order to perform 
numerical analysis of flowfield around a three-dimensional oscillat- 
ing wing. First, the moving grid system around the stationary wing, 
generated in a time-dependent form, was checked with a general 
grid using an algebraic technique. As a result, it has been revealed 
that a smooth moving grid can be obtained whether the dimension 
is two or three. Next, a three-dimensional NORA wind was ana- 
lyzed. For the calculation of steady characteristics, the Euler im- 
plicit scheme was used, with the time step width being the step 
width of localized variable time integration. The solution seems to 
agree with the results of experiments to an allowable extent. For 
the calculation of unsteady characteristics, the 3-point implicit 
scheme was used, with the time step kept constant spatially. The 
flow involving separation near the leading edge of the main wing 
was captured qualitatively. (5 figs, 9 refs) 


27044 (NAL-SP—7, pp 61-69) Numerical calculation of 
the flow field around propellers. Kobayakawa, Makoto; 
Onuma, Hiroyuki; Shiota, Yasuhiro. (Kyoto Univ., Faculty 
of Engineering, Kyoto, Japan; Mitsubishi Heavy Industries, 
Lab., Tokyo, Japan; Toyota Motor Corp., Toyota, Japan). 
Dec 1986. (In Japanese). NTIS (US Sales Only), PC A14. 
Order Number DE88770071/JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

The Tow around a single-rotation turbo prop (ATP) was 
calculated by solving the differential equation using a differencing 
method. First, the nonlinear differential equation for the disturb- 
ance velocity potential was solved using a line relaxation method. 
Next, the three-dimensional Euler equation was solved using Beam 
and Warming’s implicit ADI scheme. The results of the two solu- 
tions nearly agreed qualitatively although they differed in particular 
points. Further, the aerodynamic performance of the ATP was cal- 
culated. The power coefficient and efficiency obtained by solving 
the nonlinear differential equation were higher than those in 
NASA's experimental results. However, the results obtained by 
solving the Euler equation were close to NASA's results. In the 
future, it seems necessary to optimize the lattice generation method 
and use VP computation code. (6 figs, 11 refs) 


27045 (NAL-SP—7, pp 71-75) Numerical analysis of 
cascade flow solving Navier-Stokes equations. Nozaki, 
Osamu; Hirose, Naoki; Kawai, Nobuhiro; Tamura, Atsu- 
hiro. (National Aerospace Lab., Chofu, Japan). Dec 1986. 
(In Japanese). NTIS (US Sales Only), PC A14. Order 
Number DE88770071/JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

Numerical simulation of the flow around wings is widely 
performed. Potential and Euler equations are mainly used for such 
simulation. However, Navier-Stokes equation must be solved to 
simulate complex viscous flows. A program, NSCAS, for analyzing 
high Reynolds number cascade flow represented by this equation 
was developed. This program is an extension of the code N for ana- 
lyzing single two-dimensional high Reynolds number transsonic 
wings and program AFMESH for generating a mesh. With the new 
method, the flowfield is divided at each pitch in the direction of 
cascading; the upstream and dowstream areas and the area enclosed 
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in periodic boundaries are re-arranged into (1) geometrical configu- 
ration areas, (2) configuration areas obtained by the differencing 
method, and (3) after-areas, to form a computation grid. Boundary 
conditions were set up, and calculation was performed on a cascade 
involving a pressure gradient. As far as a turbine cascade was con- 
cerned, the theoretical values relatively well agreed with experi- 
mental values. (6 figs, 8 refs) 


27046 (NAL-SP—7, pp 77-83) Inverse design method for 
two-dimensional transonic cascades. Takanashi, Susumu; 
Tamura, Atsuhiro; Nakamura, Takashi; Hirose, Naoki. (Na- 
tional Aerospace Lab., Chofu, Japan). Dec 1986. (In Japa- 
nese). NTIS (US Sales Only), PC Al4. Order Number 
DE88770071/JAW. (CONF-8606392—-). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

A method for obtaining a wing shape of a two-dimensional 
cascade to achieve a specified pressure distribution was studied. 
The feature of this method is as follows: (1) Analysis code and 
wing correction code are alternately applied iteratively to get a 
wing shape corresponding to a specified pressure distribution. (2) 
Any analysis code may be selected, but this method is useful for 
cascades with small wing thicknesses and warps as in compressors. 
The theory of the method is based on the fact that the shape cor- 
rection corresponding to the difference between the specified and 
computed pressures can be approximately obtained from the trans- 
sonic integral equation. Also, wing shapes of subsonic and trans- 
sonic cascades were obtained by this method where the full poten- 
tial solver was used as analysis code. (8 figs, 7 refs) 


27047 (NAL-SP—7, pp 121-128) Application of discrete 
vortex method to analysis of separated flow around aerofoils. 
Shigemi, Masashi. (National Aerospace Lab., Chofu, Japan). 
Dec 1986. (In Japanese). NTIS (US Sales Only), PC A1l4. 
Order Number DE88770071/JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

The separated flow around aerofoils was obtained using the 
discrete vortex method. The results well agreed with experimental 
values. The features of the method are as follows: (1) The intensity 
of the released vortex is included in the unknown. The condition 
for determining the unknown is boundary conditions around the 
aerofoils, the requirements from Kelvin’s theorem, and the condi- 
tion for the direction of the separated streamline at the point of se- 
patation. (2) Substitution algorithm for concentrating released and 
drifting vortexes into one vortex is incorporated to shorten compu- 
tation time. (3) A reduction in total pressure in the separation area 
is specified to determine the pressure distribution in the separation 
area. (4) Considering the reduction in total pressure in the separa- 
tion area, Blasin’s formula is modified, and the force acting on the 
airfoils is obtained using the modified formula. (6 figs, 1 tab, 10 
refs) 


27048 (NAL-SP—7, pp 107-120) Computation of nacelle 
interference using boundary element method. Nakadate, Ma- 
saaki; Nagashima, Hidefumi; Yanagisawa, Mitsunori. (Fuji 
Heavy Industries Ltd., Tokyo, Japan; National Aerospace 
Lab., Chofu, Japan). Dec 1986. (In Japanese). NTIS (US 
Sales Only), PC Ail4. Order Number DE88770071/JAW. 
(CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

Nacelle interference of turbo-fan transport aircraft was cal- 
culated using a boundary element method program, and the results 
are compared with wind tunnel testing results. The computation 
models were low-wing turbo-fan transport aircraft, with 1232 
panels for a model without a nacelle and 2208 panels for a model 
with a nacelle. A 61-cm high-speed wind tunnel was used, with the 
Mach number from 0.6 to 0.9 and the angle of attack from -2 to 6 
degrees. The agreement between the theory and wind tunnel testing 
was generally good, suggesting that the theory is applicable to the 
investigation of nacelle interference. However, when there is a 
narrow flow passage, the influence of viscosity is so significant that 
theoretical values may greatly deviate from experimental values; 
therefore, care must be taken when using a configuration involving 
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a narrow flow passage. This boundary element method was devel- 
oped as a new panel method. (13 figs, 2 refs) 


27049 (NAL-SP—7, pp 99-106) Numierical analysis of 
supersonic flows using panel method. Maruyama, Yuichi; 
Akishita, Sadao;~Nakamura, Akihito. (Mitsubishi Electric 
Corp., Tokyo, Japan; Mitsubishi Space Software Corp., 
Tokyo, Japan). Dec 1986. (In Japanese). NTIS (US Sales 
Only), PC Ai4. Order Number DE88770071/JAW. 
(CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

Flows around two types of wing and a wing-body configura- 
tion were studied using a program based on the supersonic panel 
method. It was assumed that the doublet is linearly distributed and 
the strength is continuous at each panel edge. The Morino scheme 
and, in some cases, the velocity boundary condition scheme were 
used to satisfy two requirements: (1) the doublet surface density be 
continuous at each panel edge, and the panels themselves area joint- 
ed continuously; (2) the source and doublet are distributed accord- 
ing to Green's formula. The results well agreed with wind tunnel 
testing results. This program does not contain a far field expansion 
or panel blocking technique, but the computation time was reasona- 
ble (about 514 seconds for a wing-body configuration with 578 
panels and 32 nodes). (14 figs, 1 tab, 7 refs) 


27050 (NAL-SP—7, pp 91-98) Numerical prediction of 
turbulent flows in dump diffusers. Ando, Yasunori; Kawai, 
Masafumi; Sato, Yukinori; Toh, Hidemi. (Ishikawajima- 
Harima Heavy Industries, Co., Ltd., Tokyo, Japan). Dec 
1986. (In Japanese). NTIS (US Sales Only), PC Al4. Order 
Number DE88770071/JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

A numerical analysis method for solving time-average 
Navier-Stokes equations based on object-compatible coordinates 
was developed in order to get a tool for developing dump diffusers. 
The main computation algorithm is an extension of the SIMPLE al- 
gorithm so that it is applicable to a general curvilinnear coordinate 
system. The flow velocity and pressure are combined to repeat a 
process of prediction and modification. To verify the effectiveness 
of this method, flows around two-dimensional and ring dump dif- 
fusers were analyzed, and the results were compared with experi- 
mental results. The method has made it possible to predict flow 
patterns and flow velocity vectors with an adequate accuracy. If a 
finer computation grid is used, pressure loss can also be predicted. 
In addition, the treatment of the pressure correction equation in the 


method helps enhance the stability of numerical analysis. (7 figs, 10 
refs) 


27051 (NAL-SP—7, pp 85-89) Development of the com- 
puter program for turbulent boundary layers. Ishigaki, Hiro- 
shi; Mochizuki, Munekazu. (National Aerospace Lab., 
Chofu, Japan). Dec 1986. (In Japanese). NTIS (US Sales 
Only), PC Ai4. Order Number DE88770071/JAW. 
(CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

The currently available computer programs for analyzing 
turbulent boundary layers include Patenkar-Spalding’s GTNMIX 
and Cebeci’s program based on the BOX method. Since these pro- 
grams cannot be extended to three-dimensional boundary layers and 
involve problems concerning maneuverability, a new computation 
method was studied. This paper outlines the computation method 
for two-dimensional imcompressible external flows, shows the con- 
firmed accuracy in the results of laminar flow computation, and 
gives a comparison between the results of turbulent flow computa- 
tion using Cebeci-Smith’s zero equation and experimental data. As 
far as laminar flow boundary layers are concerned, this program 
has proved to be as accurate and stable as other numerical compu- 
tation programs. (9 figs, 8 refs) 
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27052 (NAL-SP—7, pp 229-237) Computational study of 
three-dimensional wake structures (second report). Himeno, 
Ryutaro; Kamo, Keisuke; Tuboi, Kazuhiro; Shirayama, 
Susumu; Kuwahara, Kunio. (Nissan Auto Co., Ltd., Yoko- 
hama; Fuji Heavy IndustrY Ltd., Tokyo, Japan; Japan In- 
formation service, Tokyo, Japan; The Univ. of Tokyo, Fac- 
ulty of Engineering, Tokyo, Japan; Inst. of Space and As- 
tronautical scienc, Tokyo, Japan). Dec 1986. (In Japanese). 
NTIS (US Sales Only), PC Ail4. Order Number 
DE88770071/JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

The wake structure past three-dimensional bluff bodies have 
not been clarified as yet probably because it is difficult to visualize 
such a structure. This paper, subsequent to the First Report, dis- 
cusses changes in the wake past a slender body in response to 
changes in the Reynolds number, variations in flow with the angle 
of cut surfface in a cylinder, and the flow around an automobile 
with a complex shape. As in the First Report, the computation 
technique is the third-order upwind differencing scheme. A pair of 
vortex tubes, which is prominent in the wake past a three-dimen- 
sional bluff body when the Reynolds number is low, is divided into 
several complex pairs. The vortex tubes extending to the wake in 
parallel to the uniform flow are stable; their presence and intensity 
greatly influence Cd. The third-order upwind differencing method 
using general coordinates are helpful because it facilitates computa- 


tion even when the configuration is relatively complex. (15 figs, 3 
refs) 


27053 (NAL-SP—7, pp 215-227) Three-dimensional flow 
past a two-dimensional body. Shirayama, Susumu; Ota, Taka- 
shi; Kuwahara, Kunio. (The Univ. of Tokyo, Faculty of En- 
gineering, Tokyo, Japan; Keio Univ., Faculty of Science 
and Tech, Yokohama, Japan; Inst. of space and Astronauti- 
cal science, Tokyo, Japan). Dec 1986. (In Japanese). NTIS 
(US Sales Only), PC Al4. Order Number DE88770071/ 
JAW. (CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

The flowfield past a cylinder having a finite length and sup- 
ported on fixed walls was analyzed by solving the imcompresible 
Navier-Stokes equation numerically. Three-dimensionality in the 
flowfield, including its time-wise changes at the beginning, the 
three-dimensional wave-like structure developed in Karman’s 
vortex street formed later (two-dimensional instability), a span-wise 
vortex in front of the cylinder, and a horse-shoe vortex in the wake 
past the cylinder, was captured. The computation technique is a 
differencing method, with the basic quantities being the velocity 
and pressure. The nonlinear terms in the Navier-Stokes equation 
were approximated by a third-order upwind differncing, and the 
time-wise development was studied by Euler's implicit differncing. 
The developed three-dimensionality in the flowfield seems to be 
due to two-dimensional instability. (18 figs, 4 refs) 


27054 (NAL-SP—7, pp 165-172) Numerical analysis of 
flow characteristics of supersonic free-jets. Ishii, Ryuji; 
Umeda, Yoshikuni. (Kyoto Univ., Faculty of Engineering, 
Kyoto, Japan). Dec 1986. (In Japanese). NTIS (US Sales 
Only), PC Ail4. Order Number DE88770071/JAW. 
(CONF-8606392—). 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 

General characteristics of free jets are well, know, but accu- 
rate prediction is difficult. In this study, free jets where the stag- 
nant gas is flowing at a speed represented by any Mach number 
were analyzed. For simplification, both the stagnant and jetting 
gases were assumed to be air with an equal ratio of specific heat -- 
1.4, and the flow was assumed to be axi-symmetrical. The scheme 
used was Piecewise Linear Interpolation Method (PLM). The com- 
puter was a supercomputer VP200. It has been revealed that the 
flowfield greatly depends on the pressure and Mach number of the 
stagnant gas. (9 figs, 5 refs) 
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27055 (NAL-SP—7) Proceedings of the 4th NAL sympo- 
sium on aircraft computational aerodynamics. (National 
Aerospace Lab., Chofu, Tokyo (Japan)). Dec 1986. 309p. 
(In Japanese). (CONF-8606392—). NTIS (US Sales Only), 
PC Al4. Order Number DE88770071/JAW. 

From 4. NAL symposium on aircraft computational aerody- 
namics; Tokyo, Japan (19 Jun 1986). 


Individual papers have been indexed separately. (WRF) 


27056 (NAL-TR—914) Design and test of a new coaxial 
air joints. Nonaka, Osamu; Nakaya, Teruomi; Toda, Nobu- 
hiro; Hayashi, Yoshio. (National Aerospace Lab., Chofu, 
Tokyo (Japan)). Sep 1986. 23p. (In Japanese). NTIS (US 
Sales Only), PC A03. Order Number DE88751808/JAW. 

In the recent frequent wind tunnel tests, higher measuring 
accuracy on the strength test is requested. By the use of air joint, 
accuracy was enhanced resulting in the wider workable range of 
output axial cylinder and easier fixing of the balance. A coaxial 
journal air joint with 3 freedom (translational) and 1 freedom (rota- 
tional) was test made and amount of interference was measured. 
The interference could be reduced less than 1.471 for the supply 
pressure, P = 1.373 MPa. Influence of load (with or without ex- 
haust) on the interference was almost nil in this test. Problems left 
are the quenching of air vibration sound generated at the flange 
part at high pressure and the use of light ceramic material, for air 
joint, which is less subject to the gap variation between the floating 
axes due to the change in temperature or pressure. (16 figs, 2 tabs, 9 
refs) 


27057 (NAL-TR—920) Design method for laminar flow 
control of two-dimensional airfoils in incompressible flow. 
Numerical study of LFC design concepts. Ishida, Yoji. (Na- 
tional Aerospace Lab., Chofu, Tokyo (Japan)). Nov 1986. 


16p. (In Japanese). NTIS (US Sales Only), PC A03. Order 
Number DE88751809/JAW. 

A laminar flow control technology aims ti greatly reduce the 
frictional resistance on the airfoil surface by retaining the laminar 
flow by stabilizing the boundary layer on the surface of airfoil by 
sucking. It is an effective procedure to prepare, by calculation, a 
few design concepts with excellent characteristics and to carry out 
an experimental verification. The calculation method is composed 
of an external flow calculation on the basis of a potential flow 
theory and a series of calculation of boundary layers for laminar, 
translational, and turbulent flow. Calculation of boundary layers 
put basis on Kellers box scheme (differential decomposition method 
of boundary layer equation), and criterion of transition point used 
Cebeci-Smith’s algebraic model. Both continuous and discrete 
models were used for suction. Effect of frictional resistance reduc- 
tion, effect of dissipating suction, effect of sucking position, and 
hybrid laminar flow control were examined. This method seems 


useful for a parametric study of laminar flow control airfoil design. 
(13 figs, 14 refs) 


27058 (NAL-TR—921) Estimation of up-wash distribu- 
tion around an automobile by three-dimensional smoke wind 
tunnel test. Hozumi, Koki. (National Aerospace Lab., 
Chofu, Tokyo (Japan)). Dec 1986. 12p. (In Japanese). NTIS 
Ma Only), PC A03. Order Number DE88751810/ 


Estimate on the up-wash distribution around an automobile 
while running was made by visualizing a pattern of flow around the 
car model by using a three-dimensional wind tunnel. By using a co- 
ordinate Z = Z/H wherein H is height of a car model, and the 
distribution of up-wash angle along X and Y directions can be re- 
placed by the distribution of the up-wash angle of Rankine for ena- 
bling the analytical description if Z is more than 2. Distribution of 
up-wash angle along Y direction, which allows very limited esti- 
mate only, can enwiden its application. Furthermore, in the range 
wherein the Reynolds number effect causes no effect on the shape 
of the flow line at the car front, an up-wash effect of the automa- 
bile should be subtracted from various aerodynamical characteris- 
tics of the tested airfoil measured on the automobile. (12 figs, 6 refs) 
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27059 (SAND-—-88-0542C) Continuum theories for fluid- 
particle flows: Some aspects of lift forces and turbulence. 
McTigue, D.F.; Givler, R.C.; Nunziato, J.W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 17p. (CONF-880250—2). NTIS, PC 
A03/MF A01; 1; GPO Dep. Order Number DE88007038/ 
JAW. 

From Transport processes in dispersed two-phase flows with 
applications to propulsion systems; Huntsville, AL, USA (25 Feb 
1988). 

A general framework is outlined for the modeling of fluid- 
particle flows. The momentum exchange between the constituents 
embodies both lift and drag forces, constitutive equations for which 
can be made explicit with reference to known single-particle analy- 
ses. Relevant results for lift are reviewed, and invariant representa- 
tions are posed. The fluid and particle velocities and the particle 
volume fraction are then decomposed into mean and fluctuating 
parts to characterize turbulent motions, and the equations of motion 
are averaged. In addition to the Reynolds stresses, further correla- 
tions between concentration and velocity fluctuations appear. These 
can be identified with turbulent transport processes such as “eddy 
diffusion” of the particles. When the drag force is dominant, the 
classical convection-dispersion model for turbulent transport of par- 
ticles is recovered. When other interaction forces enter, particle 
segregation effects can arise. This is illustrated qualitatively by con- 
sideration of turbulent channel flow with lift effects included. 34 
refs. 


27060 Hydrodynamic interactions in a suspension of 
spherical particles, Ladd, A.J.C. (Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). Journal of 
Chemical Physics; 88: No. 8, 5051-5063(15 Apr 1988). Con- 
tract W-7405-ENG-48. 

A long standing problem in numerical statistical mechanics 
has been the incorporation of the long range, many-body hydrody- 
namic forces between particles in suspension. In this paper I de- 
scribe a general computational method for calculating the forces 
and torques exerted by slowly moving spheres suspended in an in- 
compressible fluid. In particular, the method correctly incorporates 
the effect of periodic boundary conditions on the hydrodynamic 
flow field. Results are presented for the friction and mobility matri- 
ces of small clusters of spheres as a function of the size of the peri- 
odic unit cell. An expression for the viscosity of a suspension of 
freely moving spheres is derived for a system with periodic bound- 
ary conditions, and numerical results are obtained for a suspension 
of spheres arranged in a simple-cubic lattice. 


27061 Fragmentation by molecular dynamics: The micro- 
scopic "big bang’. Holian, B.L.; Grady, D.E. (Theoretical 
Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Physical Review Letters; 60: No. 14, 
1355-1358(4 Apr 1988). 

We propose and test a new molecular-dynamics method to 
study fragmentation of condensed matter under homogeneous adia- 
batic expansion. Our atomistic simulations give significant insight 
into the nature of fragment distributions. We also find that a simple 
continuum model based on energy balance gives a reasonably good 
estimate of the average fragment mass. 


27062 Scaling theory of hydrodynamic dispersion in per- 
colation networks. Ohtsuki, T.; Keyes, T. (Department of 
Chemistry, Boston University, Boston, Massachusetts 
02215). Physical Review [Section] A: General Physics; 37: No. 
7, 2669-2672(1 Apr 1988). 

Real-space renormalization-group arguments are used to 
derive scaling relations for the mean displacement <R> and the 
variance <(R-<R>)?> of a tracer particle in a fluid flowing 
through a heterogeneous material which is near a percolation 
threshold p/sub c/; both small- and large-Peclet-number regions are 
studied. The existence of a noninteger-power-law dependence of 
<R> and <(R-<R>>)?> on time and the strength of flow, which 
cannot be described by a convection-diffusion equation, is revealed. 
Particularly at large Peclet numbers, the variance exhibits anoma- 
lously fast time dependence and an associated divergence near p/ 
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sub c/. As p—p/sub c/, the region dominated by convection ex- 
tends prominently, while the region controlled by diffusion shrinks. 


27063 Field equation for interface propagation in an un- 
steady homogeneous flow field. Kerstein, A.R.; Ashurst, 
W.T.; Williams, F.A. (Combustion Research Facility, 
Sandia National Laboratories, Livermore, California 94550). 
Physical Review [Section] A: General Physics; 37: No. 7, 2728- 
2731(1 Apr 1988). 

The nonlinear scalar field equation governing the propaga- 
tion of an unsteadily convected interface is used to derive a con- 
venient expression for the average volume flux through such an 
interface in a homogeneous flow field. For a particular choice of 
the initial scalar field, the average volume flux through any such 
interface is expressed as a volume-averaged functional of the evolv- 
ing scalar field, facilitating analysis based on renormalized perturba- 
tion theory and numerical simulation. It is noted that this process 
belongs to a different universality class from the propagation model 
of M. Kardar, G. Parisi, and Y.-C. Zhang [Phys. Rev. Lett. 56, 889 
(1986)]. 


27064 Chaotic flows and magnetic dynamos. Finn, J.M.; 
Ott, E. (Laboratory for Plasma and Fusion Energy Studies, 
University of Maryland, College Park, Maryland 20742). 
Physical Review Letters; 60: No. 9, 760-763(29 Feb 1988). 

Examples of time-dependent kinematic magnetic dynamos 
arising from chaotic flows in the zero-resistivity limit are presented. 
These examples suggest that typically (1) the flux concentrates on a 
fractal, and (2) the magnetic field exhibits arbitrarily fine-scaled os- 
cillations between parallel and antiparallel directions. Results quan- 
titatively relating these effects to the dynamo growth rate are pre- 
sented. 
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REFER ALSO TO CITATION(S) 26579, 27091, 27117 


27065 (CEA-N—2537) Search for new particles and new 
phenomena in e/sup +/e/sup -/ collisions at 44 GeV/c/sup 
2/ in the center of mass with the CELLO detector. Aleksan, 
R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Physique des Particules Ele- 
mentaires; Paris-7 Univ., 75 (France)). Jan 1988. 276p. (In 
French). NTIS (US Sales Only), PC A13/MF A01. Order 
Number T188753057/JAW. 

The subject of this thesis is the search of new particles and 
new phenomena in e/sup +/e/sup -/ collisions at an average 
energy of 44 GeV/c/sup 2/ in the center of mass. The experimen- 
tal set-up used was the CELLO detector located at the PETRA e/ 
sup +/e/sup -/collider. After a theoretical introduction of these 
new particles in the framework of the electroweak standard model, 
a search of new charged and neutral heavy leptons has been carried 
out. No evidence has been found for such objects. This has led to 
the setting new limits of the mass of these new particles. However 
this analysis has led to the discovery of a very peculiar event. In 
order to investigate further the origin of this event, study of the 
quantum electrodynamic at the order a/sup 4/ has been made. A 
very poor agreement of the data with the theory has been ob- 
served. However the limited statistics did not allow to a definitive 
conclusion. Finally, we have searched for new particles beyond the 
standard model. This new particles might reveale the existence of 
new forces. No evidence has been found and new limits for the 
mass of these objects have been set. 


27066 (CERN-EP—86-153) Results from an analysis of 
missing transverse energy events in the UA1 experiment at 
the CERN p anti p Collider. Honma, A. (Queen Mary Coll., 


\ 
London (UK)). 8 Oct 1986. 1lp. (CONF-860701—95). 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE88900415/JAW. 
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From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

Results from an analysis of missing transverse energy events 
from a data sample of 715 nb™' in the UA1 experiment at the 
CERN Proton-Antiproton Collider are presented. A signal of high- 
transverse-momentum tau-leptons from W decays is observed 
through their semihadronic decay modes. The measured relative 
rates of W — e nu, W — p nu, and W — tau nu provide the first 
direct tests of e-y-tau universality of the weak charged couplings at 
Q? = m/sub w/2 The remaining events that are not clear W — tau 
nu candidates are found to be consistent in rate with the expected 
contributions from Standard Model sources. After accounting for 
these expected contributions, we obtain the following limits on var- 
ious possible new physics processes: (1) a mass limit for a fourth- 
generation charged heavy lepton of m/sub L/ > 41 GeV/c? (90% 
CL); (2) a limit on the total number of neutrino species of n/sub 
nu/ = 10 (90% CL); and (3) model-dependent supersymmetric 
mass limits for squarks and gluinos of m/sub q/ > 70 GeV/c? and 
m/sub g/ > 60 GeV/c? (90% CL), respectively. The rate of events 
with E/sub T//sup jet/ > 40 GeV and which are not tau candi- 
dates is found to be slightly higher than theoretical expectations 
and may indicate increased activity in Z° production at large trans- 
verse momentum. 18 refs., 13 figs. 


27067 (DOE/ER/03130—TA-398) Possible implications 
of the UA4 observation of p anti p scattering. Kang, Kyung- 
sik; Hadjitheodoridis, S. (Brown Univ., Providence, RI 
(USA). Dept. of Physics). 1987. Contract AC02-76ER03130. 
17p. (BROWN/HET—647; COO—3130TA-398; CONF- 
8710274—3). NTIS, PC A03/MF AOI; 1; GPO Dep. Order 
Number DE88006403/JAW. 

From 2. international conference on elastic and diffractive 
scattering; New York, NY, USA (15 Oct 1987). 

In connection with the recent UA4 experiment on p anti p 
scattering, we have examined several possibilities that lead to differ- 
ent physical consequences. While the experimental result is consist- 
ent with the odderon picture, it can also be explained by the effect 
of new threshold of rapid energy variations of the crossing-even 
amplitude. After some brief comments on the basics of the odderon 
model, we present four models that can also explain the ISR and 
Sp anti pS data. 15 refs., 4 figs. , 


27068 (FNAL/C—87/197-E) Neutron production of 
charm particles in Fermilab E-400. Cumalat, J.P.; Binkley, 
M.; Bossi, F.; Butler, J.; Coteus, P.; DiCorato, M.; Dies- 
burg, M.; Enagonio, J.; Filaseta, J.; Frabetti, P.L. (Colorado 
Univ., Boulder (USA); Illinois Univ., Urbana (USA); Geo- 
Strat, Inc., Houston, TX (USA); Bologna Univ. (Italy). Di- 
partimento di Fisica; Milan Univ. (Italy). Dipartimento di 
Fisica; Istituto Nazionale di Fisica Nucleare, Milan (Italy)). 
20 Aug 1987. Contract AC02-76CH03000. 20p. (CONF- 
870821—6). NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order 
Number DE88004207/JAW. 

From SLAC summer institute on particle physics: looking 
beyond the Z; Stanford, CA, USA (10 Aug 1987). 

Results are presented from Fermilab E-400 on the produc- 
tion of charmed baryons and mesons using incident neutrons. We 
show evidence for the charm-strange baryon, =/sub c/*, and 
present our measurements of its mass, width, lifetime, cross section 
and relative branching fractions, and the A, x/sub f/, p/sub t/, and 
particle/antiparticle dependence of the state. We show evidence for 
both the =/sub c/** and =/sub c/®, and present measurements of 
three mass differences, =/sub c/** - E/sub c/®, E/sub c/® - A/sub 
c/*, and =/sub c/** - A/sub c/*. Preliminary results on the ratio of 
two decay modes of the D® are shown. D° — K* K~ and D® > Ko 
anti Ko. The latter mode has not been previously observed. 8 refs., 
10 figs. 


27069 (IFVE-OEF—87-35) Observation of D(1285) -> 
phiy radiative decay. Bityukov, S.I.; Borisov, G.V.; Doro- 
feev, V.A. and others. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1987. 8p. NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number T188702065/JAW. 
Submitted to the journal Phys. Lett. . 
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The D(1285) radiative decay has been observed, 19+- events 
of this type have been detected. The branching ratio BR[D(1285) - 
> phiy]=(23+-5+-10) keV have been determined. The conclusion 
has been made that, most probably, the E(1420) meson does not 
belong to the axial nonet. 15 refs.; 5 figs. 


27070 (IFVE-OEF—87-100) Neutral mesons decaying 
into 477/sup 0/ channel. Alde, D.; Binon, F.; Brikman, K. 
and others. (Los Alamos National Lab., NM (USA); Institut 
Interuniversitaire des Sciences Nucleaires, Brussels (Bel- 
gium)). (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Eh- 
nergij). 1987. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number T188702068/JAW. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Data on 47/sup 0/ decay mode of mesons have been ob- 
tained in a search for glueballs which must have an enhanced 477/ 
sup 0/ mode in comparison with ordinary qq-bar mesons. The high 
statistics experiment (NA-12) has been performed at the CERN 
SPS with GAMS-4000 multiphoton spectrometer used to detect 8 
gammas from 7/sup 0/ decay. A new 2/sup ++/ glueball candi- 
date, X(1810), with a mass and a width of (1806+-10) MeV (190+- 
20) MeV and the production cross-section o(7/sup -/p -> 
Xn)xBR(X -> 47t/sup 0/)=(8+-2) nb is observed as a clear peak 
in the 477/sup 0/ mass spectrum. Its 277/sup 0/ decay channel being 
suppressed: 27/sup 0//42/sup 0/ < 1/4. 4a/sup 0/ decay of the 
scalar glueball candidate G(1590) is observed. The measured value 
of BR(G -> 42/sup 0/)/BR(G -> etaeta)=0.8+-0.3 strongly sup- 
ports its glueball assignment. A rare decay of f(1270)-meson into 
42/sup 0/ is observed with BR(f -> 42/sup 0/)=(0+-1)x10/sup - 
3/. 17 refs.; 4 figs.; 1 tab. 


27071 (IFVE-ONF—87-33) Investigation of maximum 
particle densities in rapidity space of 7/sup +/p, K/sup +/ 
Pp, pp collisions at 250 GeV/c. Adamus, M.; Azhinenko, I.V.; 
Akopyan, R.S. and others. (Warsaw Univ. (Poland); Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij; Erevans- 
kij Fizicheskij Inst. (USSR)). (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1987. 8p. (In Russian). (CERN- 
NA—22). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number T188702074/JAW. 

In a study of 7/sup +/p- K/sup +/p- and pp-collisions at 
VS=22 GeV in the European Hybrid Spectrometer, the maximum 
charged particle density per given rapidity interval is found to rise 
leinearly with charged particle multiplicity. It is independent of the 
beam particle type and is practically independent of the energy be- 
tween 22 and 900 GeV. An anomalous 7/sup +/p event is found 
with 10 particles within the narrow rapidity interval Ay=0.098. 8 
refs.; 3 figs.; 2 tabs. 


27072 (IFVE-ONF—87-64) Amplitude analysis of pion- 
nucleon scattering at 40 GeV/c. Siksin, V.V. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1987. 7p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A01. Order 
Number T188702076/JAW. 

Amlitude analysis of pion-nucleon scattering at 40 GeV/c 
using the latest data on differential cross sections and polarization 
parameter P for 7/sup -/p -> 7/sup O/N reaction in the energy 
range of the Serpukhov accelerator is carried out. The influence of 
minimum in the polarization parameter P on the reconstructed heli- 
city amplitudes has been investigated. 10 refs.; 3 figs. 


27073 (IFVE-OTF—87-42) Exotic nature of scalar 
G(1590) meson and possibilities for its further experimental 
study. Gershtejn, S.S. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1987. 1l1p. (In Russian). NTIS 
(US Sales Only), A02/MF AOl. Order Number 
TI88702084/JAW. 

Submitted to the 23. International conference on high energy 
physics, Berkeley, USA. 

It is pointed out that exotic properties of the scalar G(1590)- 
meson (an enchancement of the G -> eta’eta decay probability as 


64 PHYSICS | 
6451 Particle interactions And Properties - Experimental 


compared with G -> etaeta and of the GG -> etaeta decay proba- 
bility as compared with G -> m7, KK) may be explained if an ac- 
count is made of the strong coupling between two gluons with 
eta’(eta)-mesons in the framework of two different models, I.E. a) 
G-meson is a glueball, b) G-meson is a hybrid state (an eight com- 
ponent of the SU(3)/sub f/ octet). Experimental predictions of both 
models are discussed. 15 refs.; 5 figs. 


27074 (INIS-mf—11637) 2nd Institute for Experimental 
Physics of Hamburg University. Annual report 1986. (Ham- 
burg Univ. (Germany, F.R.). 2. Inst. fuer Experimentalphy- 
sik). Apr 1987. 75p. (In German). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE88752479/JAW. 

The 1986 annual report of the Institute summarizes the re- 
search results achieved by the various working groups. The points 
of main interest include high-energy physics experiments at DESY 
and CERN, experiments with synchrotron radiation, and work in 
the fields of hyperfine interactions and Moessbauer spectroscopy. 


27075 (INIS-SU—6/A, pp 12-22) Relative four-velocity 
distributions of 77/sup 0/ and eta/sup 0/ mesons produced in 
the 7/sup -/Xe reaction at 3.5 GeV/c. Okhrimenko, L.S.; 
Slovinski, B.; Il'ina, A.N. (Joint Inst. for Nuclear Research, 
Dubna, USSR. Lab. of High Energy; Joint Inst. for Nuclear 
Research, Dubna, USSR. Lab. of Computing Techniques 
and Automation; Moskovskij Gosudarstvennyj Univ., 
USSR. Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki). 
1987. (In Russian). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88780076/JAW. (N—2(22)-87). 

In JINR rapid communications. Collection. 

The analysis of the 7/sup -/Xe interactions at 3.5 GeV/c in 
which 7/sup 0/ and eta/sup 0/ mesons are produced has been 
made. Distributions of these particles in the longitudinal rapidity as 
well as the relative four velocity b/sub ik/=-(p/sub i//m/sub i/-p/ 
sub k//m/sub k/)/sup 2/ within the target-nucleus fragmentation 
region are obtained (here p is the four momentum and m - the par- 
ticle mass). b/sub ik/ spectra are described good enough by the ex- 
ponential function, ~ exp(-b/sub ik//B), when the slope parameter 
B for 7/sup 0/ mesons at b/sub ik/ >or approx. 5 coincides with 
the analogous value estimated for charged pions from the reactions 
amp and 7C at 40 GeV/c. Pictures from the 180 1. xenon bubble 
chamber have been used as a source of experimental data. 14 refs.; 
9 figs.; 2 tabs. 


27076 (ITEF—54(1987)) Search for exotic baryon reson- 
ances with isospin I=5/2 in the 7/sup +/p -> pa/sup +/ 
a/sup +/7/sup -/7r/sup 0/ reaction at 3.94 GeV/c 7/sup 
+/-meson momentum. Aref'ev, A.V.; Bayukov, Yu.D.; Gri- 
shuk, Yu.G. and others. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1987. 19p. (in 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number T1I88702093/JAW. 

In the 7/sup +/p -> pa/sup +/m/sup +/7/sup -/7/sup 
0/ baryon exchange reaction at 3.94 GeV/c initial momentum an 
experimental evidence has been observed for exotic resonances with 
I=5/2 isospin and masses of 1.39+-0.02, 1.48+-0.02, 1.63+-0.03 
GeV/c in m/sup -/-backward production. The existence of these 
I=5/2 resonances with two last masses mentioned above is con- 
firmed by the analysis of pw/sup +/7/sup +/ mass from the reac- 
tion w/sup +/p -> pm/sup +/7/sup +/m/sup -/ at the same 
energy. 7 refs.; 8 figs. 


27077 (ITEF—74(1987)) Search for K/sub s/ -> 2y 
decay. Barmin, V.V.; Barylov, V.G.; Vorob’ev, I. and 
others. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
T188702098/JAW. 

Search for K/sub S/-2y decay using the photographs of the 
180-liter xenon bubble chamber irradiated by the K/sup +/-meson 
separated beam with 0.85 GeV/c momentum of the IHEP proton 
synchrotron is carried out. [(K/sub S/ -> 2y)/T(K/sub S/ < 
2.7x10/sup -5/ is found on the 90% reliability level. The experi- 
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ment is carried out under conditions of negligible background of 
K/sub L/ -> 2y decay. 10 refs.; 2 figs. 


27078 (ITEF—83(1987)) Interference of identical pions 
produced in 7/sup -/p interactions at 4 GeV/c and effect of 
resonances on space-time characteristics of their emission 
range. Andryakov, A.D.; Trebukhovskij, Yu.V. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. 1lp. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number TI88702100/JAW. 

Interference of secondary charged pions produced in 7/sup 
-/p four interactions at 4 GeV/c is studied on the basis of statistical 
material containing 113100 events. Space-time characteristics of m/ 
sup +/7/sup +/ and m/sup -/m/sup -/ pairs emission region are 
turned out to be similar. Interference of pions in the region of 
rho,A, w/sup 0/ resonance effective masses is investigated. Sugges- 
tion that in two reactions rho and A-resonances affect pion interfer- 
ence is obtained. 12 refs.; 5 tabs. 


27079 (JINR-E—1-87-166) Study of the polarization for 
A-hyperons produced in /sup 12/C-C and /sup 12/C-Ta inter- 
actions at 4.2 GeV/c per nucleon. Iovchev, K.; Kladnitskaya, 
E.N.; Boldea, V.; Dica, S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy; Academia R.S.R., 
Bucharest (Romania). Inst. de Fizica). (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of High Energy). 1987. 
6p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number T188702130/JAW. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The polarization for A P/sub A/ produced in /sup 12/CC 
and /sup 12/CTa interactions at 4.2 GeV/c per nucleon has been 
studied. The results are in agreement with P/sub A/ dependence on 
the transverse momentum of A-hyperons obtained for hadron-nucle- 
us interactions. 16 refs.; 1 fig.; 2 tabs. 


27080 (JINR-R—1-87-22) General features of multiple 
particle production in inelastic n-barp interactions at 6.1 
GeV/c. Batyunya, B.V.; Boguslavskij, I.V.; Bruntsko, D. 
and others. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1987. 23p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
T188702154/JAW. 

Submitted to the journal Yad. Fiz. . 

Inelestic n-barp interaction at 6.1 GeV/c have been investi- 
gated on the basis of ~ 11000 d-barp events coming from the 2m 
HBC “Ludmila” exposed by RF-separated antideuteron beam with 
12.2 GeV/c momentum. The characteristics of the n-barp-interac- 
tions have been obtained by studying the d-barp -> p-bar/sub s/ 
+X reaction. One-particle inclusive spectra of 7/sup +-/, p and p- 
bar are presented. Correlations between average 7/sup 0/-numbers 
and charged multiplicities were also studied. Using G-invariance of 
n-barp reaction the annihilation events have been extracted, and 
their general characteristics have been determined. Comparison of 
m-meson x-, y*- and p/sub T//sup 2/-spectra for annihilation and 
non-annihilation events is made. The results obtained are also com- 
pared with p-barp-data at close energies. 30 refs.; 9 figs.; 5 tabs. 


27081 (PCCF-T—86-04) Study of photon-photon physic 
with the magnetic detector DM2 at the Orsay linac. Research 
of scalar mesons. Ajaltouni, Z. (Clermont-Ferrand-2 Univ., 
63 - Aubiere (France). Lab. de Physique Nucleaire). Jun 
1986. 306p. (In French). NTIS (US Sales Only), PC A14/ 
MF AO1. Order Number T188753078/JAW. 

In hadronic physic, the existence of scalar mesons, their clas- 
sification in a NONET similar to that of pseudo scalar mesons and 
their disintegration properties raise the question of their internal 
structure. We have researched this meson in Photon-Photon colli- 
sions. With the aid of the magnetic detector DM2 we have chosen 
and analysed events characterized by two charged particles in the 
central detector. We have determined the radiative width of this 
meson. This study shows how the scalar-isoscalar resonance € is a " 
puzzle” for the different models of hadronic spectroscopy. 
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27082 (PCCF-T—86-09) Study of breaking SU(2) and 
SU(3) symmetry in the baryonic disintegration of the J/PSI. 
Henrard, P. (Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France). Lab. de Physique Corpusculaire). Mar 1987. 163p. 
(In French). NTIS (US Sales Only), PC A08/MF AOI. 
Order Number T188753079/JAW. 

The J/psi is usually interpreted as a SU(3)/sub flavour/ sing- 
let cantic bound state. Some of its decay modes have the particular- 
ity to break these symmetries. Such breaking effects have been al- 
ready observed in the mesonic decays J/psi -> Vector-Pseudosca- 
lar and Pseudoscalar-Pseudoscalar. They are consistent with elec- 
tromagnetic and strange quark mass effects but have the drawback 
to contain in the final state the representation 1 which is a SU(3)f 
singlet. To avoid this component, we have studied the J/psi bar- 
yonic decays of the type: J/psi -> B/sub 10/ antiB/sub 8/ + 
charge conjugate (B/sub 10/: baryon decuplet; B/sub 8/: baryon 
octet). We give the first measurement for the SU(3)f forbidden 
decay mode J/psi -> y* antiy (in the neutral and charged mode) 
and for the purely electromagnetic process J/psi -> A antiA 7/sup 
0/. Finally, upper limits are given for the channels J/psi -> 
A+antip + c.c., 2/sup 0/*antiA + c.c. to test the electromagnetic 
component in the decays J/psi -> B/sub 10/ antiB/sub 8/. Our 
data are analysed in the framework of SU(3)f symmetry and Gener- 
alized-Vector-Meson-Dominance Model (G.V.D.M.). Both theoreti- 
cal approaches show that our results can be explained neither by 
electromagnetic effects alone nor by quark mass effects alone but a 
mixing of these two components give a good account of our results. 


27083 (PITHA—87/33) Forward-backward multiplicity 
correlations in 7/sup +/p and K/sup +/p collisions at 250 
GeV/c. Graessler, H.. (Technische Hochschule Aachen 
(Germany, F.R.). Lehrstuhl fuer Experimentalphysik 3B 
und 3. Physikalisches Inst.). Nov 1987. 9p. (CONF- 
8709152—). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE88752486/JAW. 

From 18. international symposium on multiparticle dynamics; 
Tashkent, USSR (8 Sep 1987). 

Forward-backward multiplicity correlations in 7/sup +/p 
and K/sup +/p collisions at Vs=22 GeV are given for all charges 
and for the different charge combinations of the forward and back- 
ward hemisphere. They are found to be caused predominantly by 
centrally produced particles. It is shown that this result is in agree- 
ment with observations at the ISR and at the CERN panti p col- 
lider. A geometrical picture relating correlations in hadron-hadron 
collisions to e/sup +/e/sup -/ data in terms of impact parameters is 
tested. 


27084 (SLAC-PUB—4506) Search for tau decays to the 
eta meson. Skwarnicki, T. (Deutsches Elektronen-Synchro- 
tron (DESY), Hamburg (Germany, F.R.); Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Dec 1987. 


Contract AC03-76SF00515. 10p. (CONF-870632—13; 
DESY—87-166). NTIS, PC A02. Order Number 
DE88006434/JAW. 


From International Europhysics conference on high energy 
physics; Uppsala, Sweden (25 Jun 1987). 

Using a sample of 530,000 tau leptons collected by the Crys- 
tal Ball experiment at the e*e~ storage ring DORIS II, we have 
searched for tau decays to the eta meson. No eta signal is found in 
the inclusive analysis, tau — eta X, of 1-prong decays, leading to 
the upper limits, BR(tau’ — nu zeta) <0.3%, BR(tauu — 
aw” 7°eta) <0.9%, BR(tau- — nu mw 7°7r°eta) <3.1%, BR(tau’ > 
nu 7 eta eta) <2.5% (95% CL). The decays, tau= — nu 7 eta 
and tau” — nu 7 7r°eta, are also not found in the exclusive analy- 
ses, while BR(tau" — nu m~ 7°) = (22.7 +- 0.9 +- 3.0)% and 
BR(tau™ — nu a 7°7°) = (7.0 +- 0.7 +- 1.4)% are measured in 
accord with the expectations. The hadronic final state, 7~ 7°7r°, is 
reconstructed in tau decays for the first time. The results are pre- 
liminary. 21 refs., 10 figs. 
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27085 (SLAC-PUB—4511) Measurement of the B hadron 
lifetime from Mark II at PEP. Ong, R.A. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Jan 1988. 
Contract AC03-76SF005 15;A.C03-76SF00098;A C02- 
76ER03064. Sp. (LBL—24851; CONF-8709147—9). NTIS, 
PC A0Q2/MF AOl; 1; GPO Dep. Order Number 
DE88006922/JAW. 

From International symposium on the production and decay 
of heavy flavors; Stanford, CA, USA (1 Sep 1987). 

Using data taken by the Mark II detector at PEP, the decays 
of B hadrons are tagged by identifying leptons at high transverse 
momentum. By means of a precision inner drift chamber, the 
impact parameters of these leptons are measured with respect to the 
B production point. From this impact parameter distribution, the B 
hadron lifetime is found to be 0.98 +- 0.12 +- 0.13 ps. This meas- 
urement can be used to place constraints models of quark mixing. 
11 refs., 2 figs., 2 tabs. 


27086 Search for the decay D*—>p*v/sub p/ and an 
upper limit on the pseudoscalar decay constant. Adler, J.; 
Becker, J.J.; Blaylock, G.T.; Bolton, T.; Brown, J.S.; Bun- 
nell, K.O.; Burnett, T.H.; Cassell, R.E.; Coffman, D.; Cook, 
V.; and others., (California Institute of Technology, Pasade- 
na, California 91125). Physical Review Letters; 60: No. 14, 
1375-1378(4 Apr 1988). 

We report the results of a search for the leptonic decay 
D*-—p* v/sub p/ using the Mark III detector at the SLAC e*e7 
storage ring SPEAR. A data sample of 9.3 pb/sup -1/ collected at 
the psi(3770) resonance yields no signal events, corresponding to a 
90%-confidence-level upper limit of 7.2 x 10/sup -4/ on the branch- 
ing ratio B(D*—>p.* v/sub p/). This represents an upper limit on the 
pseudoscalar decay constant f/sub D/ of 290 MeV/c? 


27087 Measurement of the A/sub c/* lifetime. Anjos, 
J.C.; Appel, J.A.; Bean, A.; Bracker, S.B.; Browder, T.E.; 
Cremaldi, L.M.; Elliott, J.R.; Escobar, C.O.; Estabrooks, P.; 
Gibney, M.C.; and others. (University of California, Santa 
Barbara, Santa Barbara, California 93106 Carleton Universi- 
ty, Ottawa, Ontario K1Schemical bond5B6, Canada; Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, Brazil; Uni- 
versity of Colorado, Boulder, Colorado 80309; Fermi Na- 
tional Accelerator Laboratory, Batavia, Illinois 60510). 
Physical Review Letters; 60: No. 14, 1379-1381(4 Apr 1988). 

We observe 97 decays of the charmed baryon, the A/sub c/ 
*, into a pK~ z* final state in a Fermilab photoproduction experi- 
ment. The mass is measured to be 2286.2 +- 1.7 +- 0.7 MeV/c”. 
The positions of the production and decay vertices are reconstruct- 
ed with the use of silicon microstrip vertex detector. From these 
measurements, we determine the lifetime of the A/sub c/ to be 
(0.22 +- 0.03 +- 0.02) x 10/sup -12/ s. 


27088 Search for K/sub L/°>y+e and K/sub L/ 
°.e+e. Greenlee, H.B.; Kasha, H.; Mannelli, E.B.; Man- 
nelli, M.; Schaffner, S.F.; Schmidt, M.P.; Schwarz, C.B.; 
Jastrzembski, E.; Larsen, R.C.; Leipuner, L.B.; and others. 
(Department of Physics, Yale University, New Haven, Con- 
necticut 06511). Physical Review Letters; 60: No. 10, 893- 
896(7 Mar 1988). 

We report on a search for the flavor-changing neutral-cur- 
rent decays K/sub L/°+p+e and K/sub L/°>e+e. Limits ob- 
tained for these processes are B(K/sub L/°+>u+e)<6.7 x 10/sup - 
9/ and B(K/sub L/*>+e+e)<4.5 x 10/sup -9/ (90% confidence 
level). 


27089 Measurement of D/sub x//sup +- / decays and 
Cabibbo-suppressed D/sup +- / decays. Anjos, J.C.; Appel, 
J.A.; Bean, A.; Bracker, S.B.; Browder, T.E.; Cremaldi, 
L.M.; Elliott, J.R.; Escobar, C.O.; Estabrooks, P.; Gibney, 
M.C.; and others. (University of California, Santa Barbara, 
Santa Barbara, California 93106 Carleton University, 
Ottawa, Ontario KiSchemical bond5B6, Canada; Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, Brazil; Uni- 
versity of Colorado, Boulder, Colorado 80309; Fermi Na- 
tional Accelerator Laboratory, Batavia, Illinois 60510). 
Physical Review Letters; 60: No. 10, 897-900(7 Mar 1988). 
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We report on a Dalitz-plot analysis of 250 D/sup +- / and 
290 D/sub s//sup +- / decays into K* K~ w/sup +- /. We meas- 
ure the relative rate for each charmed meson decaying into phiz/ 
sup +- /, K-bar*°(K*°)K/sup +- /, and nonresonant K* K~ 7r/sup 
+- /, and determine the D/sub s//sup +- / mass. In addition, we 
measure the relative branching ratios for the decays of D/sub s// 
sup +- / and D/sup +- / into phiw* 7” 7/sup +- / and nonreson- 
ant K* K~ w* 2” a/sup +- /. 
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REFER ALSO TO CITATION(S) 26992, 27152, 27195 


27090 (BONN-HE—87-20) Status of QCD: Implications 
for cosmic rays. Rubinstein, H.R. (Bonn Univ. (Germany, 
F.R.). Physikalisches Inst.). Sep 1987. 25p. NTIS (US Sales 
Only) PC A03/MF AOl. Order Number DE88752463/ 


The purpose of my talk is to discuss problems of particle 
physics that are connected to the main topic of this conference, and 
in particular the SU(3) piece of the standard model. (orig./HSI). 


27091 (BONN-HE—87-26) Neutrino counting in the Up- 
silon system. Bergstroem, L.; Rubinstein, H. (Bonn Univ. 
(Germany, F.R.). Physikalisches Inst.; Stockholm Univ. 
(Sweden). Dept. of Theoretical Physics). Nov 1987. 8p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88752464/JAW. 

The rare decay Y(2S) -> avanti v is suggested as an un- 
ambiguous probe of the number of light neutrino species. It is 
argued that the upgraded Cornell facilities and in particular the re- 
cently proposed B-meson factory may provide the adequate number 
of Y(2S) particles to enable a definite distinction between the possi- 
bilities of N/sub v/ = 3, 4, or 5. The systematic errors are argued 
to be smaller than in method based on measuring the width of the 
Z/sup 0/. The radiative transition Y(3S) -> yvanti v is also consid- 
ered. 


27092 (DOE/ER/03130—TA-392) Axions, majorons and 
neutrino masses. Kang, Kyungsik. (Brown Univ., Provi- 
dence, RI (USA). Dept. of Physics; Paris-11 Univ., 91 - 
Orsay (France). Div. de Physique Theorique; European Or- 
ganization for Nuclear Research, Geneva (Switzeriand)). 
Aug 1987. Contract AC02-76ER03130. 4p. (BROWN/ 
HET—637; COO—3130TA-392; © CONF-870632—12). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE88006401/JAW. 


From International Europhysics conference on high energy 
physics; Uppsala, Sweden (25 Jun 1987). 

We point out that there is an intimate connection between 
the seesaw scale for the light neutrinos and the invisible axion scale 
based on a series of recent investigations on the neutrino masses 
and mixings within a class of realistic SO(10) models. We can then 
extend the standard model accordingly so that both the standard in- 
visible axion and majoron can be treated in a naturally unified 
manner. 7 refs. 


27093 (DOE/ER/03130—TA-397) Increasing total cross 
sections and flavoring of Pomeron in QCD. Tan, Chung-I. 
(Brown Univ., Providence, RI (USA). Dept. of Physics). 
1987. Contract AC02-76ER03130;AC02-76ER03130. 10p. 
(BROWN/HET—4645; COO—3130TA-397; CONF- 
8710274—2). NTIS, PC A02/MF A011; 1; GPO Dep. Order 
Number DE88006402/JAW. 


From 2. international conference on elastic and diffractive 
scattering; New York, NY, USA (15 Oct 1987). 

A unified treatment of both the elastic and inelastic hadronic 
production is presented from the viewpoint of a topological expan- 
sion of nonperturbative QCD. The phenomenon of increasing total 
cross sections is examined and its relation to the flavoring of Po- 
meron is clarified. 12 refs. 
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27094 (DOE/ER/40200—128) Higgs bosons in ZZ pro- 
duction from pp collisions. Dicus, D.A. (Texas Univ., Austin 
(USA). Center for Particle Theory). Dec 1987. Contract 
FG05-85ER40200. 14p. NTIS, PC A03/MF AOl1; GPO 
Dep. Order Number DE88006540/JAW. 

The contribution to pp > ZZ + X from gluon fusion (gg — 
ZZ) is determined and combined with the contributions from the 
subprocesses q anti q > ZZ, WW — ZZ, and ZZ — ZZ to find 
the total Higgs signal in ZZ production. 10 refs., 6 figs. 


27095 (DOE/ER/40200—131) Higgs boson-Z° produc- 
tion from gluon fusion. Dicus, D.A.; Kao, Chung. (Texas 
Univ., Austin (USA). Center for Particle Theory). Feb 
1988. Contract FG05-85ER40200. 17p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88006530/JAW. 

The contribution of pp — ZH + X from gluon fusion (gg — 
ZH) is calculated by using three generations and four generations 
of quarks including both the triangle and box diagrams. 12 refs., 6 
figs. 


27096 (EFI—834(61)-85) Higgs boson production in ha- 
dronic decays of c-even quarkonia. Alanakyan, R.A.; Grigor- 

yan, S.G.; Matinyan, S.G. (Erevanskij Fizicheskij Inst. 
(USSR). 1985. 40p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE87702685/JAW. 

The differential characteristics and total widths for H®-boson 
production in hadronic decays of C-even heavy quarkonia (eta, 
chio, chi:, chic) are studied. A comparison of differential distribu- 
tions and total widths for scalar and pseudoscalar boson production 
in eta-quarkonium decays is carried out. The dependences of the 
studied characteristics on the mass of heavy quark and Higgs boson 
are investigated. 


27097 (IC—87/14) Search for light photino in neutral 
pion decay. Dobroliubov, M.I.; Ignatiev, A.Yu.; Matveev, 
V.A. (Moskovskij Gosudarstvennyj Univ. (USSR). Fiziches- 
kij Fakul'tet; International Centre for Theoretical Physics, 
Trieste (Italy); AN SSSR, Moscow. Inst. Yadernykh Issle- 
dovanij). (International Centre for Theoretical Physics, Tri- 
este (Italy)). Jan 1987. 7p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188701998/JAW. 

It is shown that the branching ratios for the decays 7/sup 0/ 
-> y-tildey-tilde and m/sup 0/ -> yy-tildey-tilde may be large 
enough to be experimentally interesting, provided that there is sub- 
stantial mixing of left and right scalar quarks (for 7/sup 0/ -> y- 
tildey-tilde) or large mass splitting between q-tilde/sub L/ and q- 
tilde/sub R/ (for 7/sup 0/ -> yy-tildey-tilde). (author). 10 refs. 


27098 (IC—87/26) Grand unified theories in coset space 
dimensional reduction. Kozimirov, N.G.; Tkachev, I.i. (AN 
SSSR, Moscow. Inst. Yadernykh Issledovanij). (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Feb 1987. 
15p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number T188702010/JAW. 

We examine particle content of the effective four-dimension- 
al GUT'’s arising in the coset space dimensional reduction of 10-di- 
mensional E/sub 8/ supersymmetric Yang-Mills theory. (author). 8 
refs, 2 tabs. 


27099 (IFVE-OEIUNK—87-6) On the classical mecha- 
nism of total cross section growth. Ezhela, V.V.; Yush- 
chenko, O.P. (Gosudarstvennyj Komitet po Ispol’ zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1987. 12p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number T188702069/JAW. 

It is shown that on the basis of the original idea of Heisen- 
berg on quasiclassical picture of extended particle interactions one 
can construct a satisfactory description of the total cross sections, 
elastic cross sections and elastic diffractive slopes in the cms energy 
range from 5 to 900 GeV, and produce reasonable extrapolations 
up to several tens of TeV. 14 refs.; 5 figs. 
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27100 (IFVE-OEIUNK—87-91) Possibility for study on 
the (W/sub y/W) vertex in e/sup +/e/sup -/ -> yvv-bar 
process. Borisov, G.V.; Larin, V.N.; Tikhonin, F.F. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1987. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
Order Number TI88702070/JAW. 

The possibilities to study a three-boson vertex (W/sub /W) 
in the e/sup +/e/sup -/ -> yvv-bar process have been considered 
in detail. Methods of searching the derivation from the standard 
model is proposed. The analysis is carried out on the basis of the 
exact calculations for the process cross section. Approximated ana- 
lytical formulas for differential cross sections applied up to 100-120 
GeV energies have been obtained as well. The parameters of the 
vertex (W/sub y/W)k/sub y/ and /sub y/ at k/sub y/ - 1 > 0.8, 
A/sub y/ > 1.5 are shown to be defined at the energies and lumi- 
nosity of LEPII. 14 refs.; 5 figs. 


27101 (IFVE-ONF—86-238) Early space symmetry resto- 
ration and neutrino experiments. Volkov, G.G.; Liparteliani, 
A.G.; Monich, V.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1986. 44p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
T188702071/JAW. 

The problem of early space symmetry restoration on the left- 
right symmetry models and the models with the extended (due to 
mirror quarks and leptons) fermion sector is being discussed. The 
experiments in which the derivations from the standard model of 
electroweak interactions should be studied are presented. 76 refs.; 8 
figs. 


27102 (IFVE-ONF—87-20) Analysis of nonleptonic kaon 
decays in chiral QCD. Bel’kov, A.A.; Lanev, A.V. (Gosu- 
darstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1987. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number T1I88702072/JAW. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Chiral generalization of the effective QCD Lagrangian of 
the weak nonleptonic interactions which describes the transitions 
with AT=1/2, AT=3/2 in K -> 22, K -> 3a decays has been 
proposed. The amplitudes of these processes have been calculated 
with account for the p/sup 4/-order of the low-energy chiral QCD 
expansion and one-loop contributions due to m7r-interaction in the 
final state. It is shown that the detailed information on Dalitz-plots 
of the K -> 32 decays in the joints analysis of the K -> 27 proc- 
esses allows one not only to study the relation between the transi- 
tions with A= 1/2, but also to select right currents in the transitions 
with A=1/2 generated by the “penguin” type diagrams. 21 refs.; 2 
tabs. 


27103 (IFVE-OTF—86-203) Vacuum expectation value 
calculation of quark fields and different solutions for QCD 
lower Green functions. Arbuzov, B.A.; Boos, Eh.Eh.; Tur- 
ashvili, K.Sh. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij; Tbilisskij Gosudarstvennyj Univ. (USSR)). (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1986. 
7p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number T188702078/JAW. 

Early suggested method to calculate vacuum expectation 
values (VEV) of gluon and quark fields whose consistency has been 
checked at the examples of VEV <G/sup 2/>, <G/sup 3/> and 
<G/sup 4/>, is considered. The agreement of the experimental 
data and theoretical calculation of quark fields VEV according to 
the above method for various solutions of QCD lower Green func- 
tions has been studied. 23 refs. 
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27104 (IFVE-OTF—86-205) Relativistic model for 
mesons with massless quarks. Borodulin, V.I.; Plyushchaj, 
M.S.; Pron’ko, G.P. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1986. 20p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
TI88702079/JAW. 

Submitted to the journal Zeit. Phys. C. 

The model of straight-rotator with massless quarks-fermions 
on the ends is constructed. Its spectrum consists of four Regge tra- 
jectories weakly nonlinear at small values of M/sup 2/. A compari- 
son of model's predictions with experimental spectrum of light 
mesons is made. 12 refs.; 3 figs. 


27105 (IFVE-OTF—86-232) Elastic scattering: unitarity 
and quark composition of hadrons. Troshin, S.M.; Tyurin, 
N.E. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1986. 8p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number T188702080/JAW. 

Submitted to the 23. International conference on high energy 
physics (Berkeley; Jul 1986) and to the workshop Hadrons-86 (Uzh- 
gorod, Oct 1986). 

Problems related to hadron elastic scattering and total cross 
section rise are considered. The principal attention is paid to in- 
crease of the ratio o-/sub el//o-/sub tot/ observed recently, and to 
such geometrical characteristics as the size of the interaction region 
and absorption capability distribution versus impact parameter. 7 
refs.; 3 figs. 


27106 (IFVE-OTF—87-28) Quantum chromodynamics at 
large distances. Arbuzov, B.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 


Inst. Fiziki Vysokikh Ehnergij). 1987. 54p. NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number T188702082/JAW. 

Properties of QCD at large distances are considered in the 
framework of traditional quantum field theory. An investigation of 
asymptotic behaviour of lower Green functions in QCD is the start- 
ing point of the approach. The recent works are reviewed which 
confirm the singular infrared behaviour of gluon propagator M/sup 
2//(k/sup 2/)/sup 2/ at least under some gauge conditions. A spe- 
cial covariant gauge comes out to be the most suitable for descrip- 
tion of infrared region due to absence of ghost contributions to in- 
frared asymptotics of Green functions. Solutions of Schwinger- 
Dyson equation for quark propagator are obtained in this special 
gauge and are shown to possess desirable properties: spontaneous 
breaking of chiral invariance and nonperturbative character. The 
infrared asymptotics of lower Green functions are used for calcula- 
tion of vacuum expectation values of gluon and quark fields. These 
vacuum expectation values are obtained in a good agreement with 
the corresponding phenomenological values which are needed in 
the method of sum rules in QCD, that confirms adequacy of the 
infrared region description. The consideration of a behaviour of 
QCD at large distances leads to the conclusion that at contempo- 
rary stage of theory development one may consider two possibili- 
ties. The first one is the well-known confinement hypothesis and 
the second one is called incomplete confinement and stipulates for 
open color to be observable. Possible manifestations of incomplete 
confinement are discussed. 134 refs. 


27107 (IFVE-OTF—87-39) On possibilities of studying 
anomalous Zy interaction with fermions in neutrino process- 
es. Komachenko, Yu.Ya. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1987. 4p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number T188702083/JAW. 

The cross section for muonic pair neutrinoproduction in 
proton (nucleus) Coulomb field at neutrino energies of 100-1000 
GeV, caused by anomalous Zy interaction with fermions has been 
calculated. 
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27108 (INIS-SU—6/A, pp 23-27) Phase analysis of NK- 
bar scattering and A-hyperon magnetic moment. Nikitiu, F.; 
Romanov, V.A.; Trubnikov, S.V. (Joint Inst. for Nuclear 
Research, Dubna, USSR. Lab. of Nuclear Problems; 
Khar’kovskij Gosudarstvennyj Univ., Ukrainian SSR). 1987. 
(In Russian). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE88780076/JAW. (N—2(22)-87). 

In JINR rapid communications. Collection. 

The NK-bar-scattering S matrix is suggested to have the P/ 
sub 01/-channel pole which corresponds to A-hyperon. The A-hy- 
peron magnetic moment is calculated. Its value “arises” only due to 
nucleon magnetic moments and N and K-bar nontrivial relativistic 
coupling in the P/sub 01/-channel. This is one more method to the 
quark model methods. The calculations are in agreement with the 
experimental value of pA. 2 refs; 1 fig. 


27109 (ITEP—64(1987)) On production of D and D/sup 
*/ mesons in B-meson decays. Shifman, M.A.; Voloshin, 
M.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 13p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number T1I88702112/JAW. 

Decays B -> D*ev and B -> Dev are considered. In a cer- 
tain theoretical limit the probability of decays of such type is 
shown to be unambigously calculable and these two decay channels 
exactly saturate the semileptonic decay width. It is atgued that 
actual B and D mesons are in fact not far from this limit. Further- 
more, the rate of B->D*ev for slow D* mesons is calculated with 
the expected accuracy 0(10%). Total branching ratios of B->D*ev 
and B->Dev are estimated within a factor of 1.5 to be, respective- 
ly, ~8% and ~2%. Our approach can also be used for a rough 
estimate of nonleptonic decay rates of B mesons involving D or D* 
in the final state. 6 refs. 


27110 (ITEP—116(1987)) K/sub s/ -> 27 decays in a 
theory with the effective chiral Lagrangian. Shabalin, E.P. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 16p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number T1I88702117/JAW. 

The use of the effective Lagrangian with broken chiral U/ 
sub 1/(3)xU/sub R/(3) symmetry makes it possible to estimate a 
part of amplitude of the K/sub S/ -> 27 transition generated by 
O/sub 5,6/ operators of monopole quark-quark Al=1/2 interaction. 
A value of contribution of these operators depends strongly on the 
magnitude of the ratio f/sub K//F/sub 77/ as well as on the mixing 
quark-antiquark scalar mesons with gluonium. It may achieve a 
magnitude sufficient for quantitative describing the decay. The aris- 
ing picture of CP violation does not contradict to existing data. 21 
refs. 


27111 (JINR-R—2-87-233) On longitudinal sizes of fast 
particles. Strel’tsov, V.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1987. 3p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number T188702160/JAW. 

It is noted that longitudinal sizes of a fast hadron (within the 
parton and string models) increase lineraly with growth of its 
energy (Lorentz-factor). The connection of this fact with the exper- 
imental data on investigation of the effect of motion upon space di- 
mensions of interaction region is pointed to. It is stressed that the 
mentioned results are the consequence of relativistic variation of 
longitudinal sizes. 9 refs. 


27112 (LPNHE—87-05) New experimental method to 
constrain the muon neutrino mass, Vannucci, F. (Paris-6 
Univ., 75 (France). Lab. de Physique Nucleaire et de 
Hautes Energies). 1987. 5p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number T188753077/JAW. 

Present limits on the muon neutrino mass rely on high accu- 
racy measurements of 7 decays. Improvements seem difficult. We 
propose a method which could lower this limit for Majorana neu- 
trinos, using existing high energy techniques in a tagged neutrino 
experiment. 
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27113 (RRK—87-25) Large violation of the charm coun- 
terpart of the AI vector = 1/2 rule in D ->7K-bar decays. 
Terasaki, Kunihiko; Oneda, Sadao. (Hiroshima Univ., Take- 
hara (Japan). Research Inst. for Theoretical Physics). Oct 
1987. 48p. NTIS (US Sales Only), PC A03/MF A0Ol1. Order 
Number DE88752552/JAW. 

In the newly developed theoretical approach to nonleptonic 
weak interactions which deals with long distance physics in earnest, 
the dynamics in the branching ratios of the D/sup +/ -> 7a/sup 
+/K-bar/sup 0/, D/sup 0/ -> a/sup +/K/sup -/ and D/sup 0/ - 
> 2a/sup 0/K-bar/sup 0/ dacays are discussed. Their amplitudes 
are cast into the form M = M/sub ETC/ + M/sub S/. M/sub 
ETC/ is the same equal-time commutator term as obtained in the 
old soft-meson limit which is now evaluated in the infinite momen- 
tum frame of parent D meson. M/sub S/ is the new term which 
was dropped in the old soft-meson limit but now survives in the 
much milder extrapolation used. In this formulation, only the as- 
ymptotic on-mass-shell two-particle hadronic matrix elements of 
weak Hamiltonian H/sub w/ enter into the amplitude. We evaluate 
M/sub S/, including not only the QQ-bar-mesons but also the four- 
quark [QQ][Q-barQ-bar] and (QQ)(Q-barQ-bar) mesons, and demon- 
strate how the charm counterpart of the AI vector = 1/2 rule in 
the K -> 27 decays is strongly violated in the D -> mK-bar 
decays. 


27114 Molecular effects in tritium 8 decay. IV. Effect of 
crystal excitations on neutrino mass determination. Kol-dash- 
baros, W.; Jeziorski, B.; Rychlewski, J.; Szalewicz, K.; 
Monkhorst, H.J.; Fackler, O. (Quantum Theory Project, 
Department of Chemistry and Department of Physics, Uni- 
versity of Florida, Gainesville, Florida 32611). Physical 
Review [Section] A: General Physics; 37: No. 7, 2297-2303(1 
Apr 1988). 

We have computed the excitation probabilities of the T: 
molecules in the crystal surrounding the B-decaying tritium. The 
influence of this effect on the neutrino mass determination has been 
studied. For a neutrino mass of the order of a few eV the effect has 
been shown to be very important. Its importance decreases, howev- 
er, with increasing neutrino mass. In addition we consider the influ- 
ence of the high-energy portion (E> 164 eV) of the probability dis- 
tribution on the neutrino mass. 


27115 Simulating SU(3) gauge theory with a realistic 
quark spectrum: Strangeness production in heavy-ion colli- 
sions. Kogut, J.B.; Sinclair, D.K. (Department of Physics, 
University of Illinois at Urbana-Champaign, 1110 West 
Green Street, Urbana, Illinois 61801). Physical Review Let- 
ters; 60: No. 13, 1250-1253(28 Mar 1988). 

SU(3) gauge theory with a light isodoublet and a heavier 
strange quark is simulated on a 4 x 8° lattice. A first-order chiral- 
symmetry—restoring phase transition is found and metastable states 
are exhibited. The gluon, isodoublet, and strange-quark contribu- 
tions to the energy density are in the ratio 8:4:1 and each internal 
energy jumps discontinuously at T/sub c/. 


27116 S-matrix generating functional and effective action. 
Jevicki, A.; Lee, C. (Department of Physics, Brown Univer- 
sity, Providence, Rhode Island 02912). Physical Review [Sec- 
tion] D: Particles and Fields; 37: No. 6, 1485-1491(15 Mar 
1988). 

It is shown how the effective action or proper-vertex gener- 
ating functional, evaluated at its stationary configuration obeying an 
appropriate asymptotic boundary condition, gives the generating 
functional of S-matrix elements to all orders. Based on this connec- 
tion, we discuss the structure of the loop expansion for S-matrix 
elements in some detail. The inverse problem of obtaining the clas- 
sical equations from the S-matrix elements is also considered. Impli- 
cations concerning string theories are emphasized. 
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REFER ALSO TO CITATION(S) 27115, 27154, 27297 


27117 (DOE/ER/03072—44) An experimental test of 
CPT conservation in decays of neutral kaons. Grazer, G.L. 
(Princeton Univ., NJ (USA). Dept. of Physics). Jan 1988. 
Contract AC02-76ER03072. 75p. NTIS, PC A04/MF AO1; 
1; GPO Dep. Order Number DE88006639/JAW. 

We have measured the phase difference Aphi between the 
complex parameters etaoo and eta/sub +-/, which describe CP vio- 
lation in the decays of neutral kaons to neutral and charged pion 
final states. Three phases are observable in the interference effects 
which come about from a superposition of short- and long-lived 
kaons. A non-zero value of Aphi, suggested by a 1979 measurement 
made by a group at New York University, would imply CPT viola- 
tion. In a recent experiment at Fermilab, we created K/sub L/-K/ 
sub S/ interference by sending a pure K/sub L/ beam though a re- 
generator, producing a beam which contained a superposition of 
both K/sub S/ and K/sub L/. We collected over 14,000 decays of 
these kaons to 7°7r° and about 110,000 to 7* 7~. The shapes of the 
proper time spectra for these decays depend on the phases of etaoo 
for decays to neutral pions and eta/sub +-/ for decays to charged 
pions. By comparing these spectra with corresponding distributions 
obtained from a Monte Carlo simulation, we find that the phase dif- 
ference phioo - phi/sub +-/ = - 0.2° +- 9.8° (statistics) +- 5.8° 
(systematic). We therefore see no evidence for CPT violation, al- 
though within the uncetainty our result is compatible with the 
NYU measurement. 19 refs., 69 figs., 10 tabs. 


27118 (IC—87/42) Gauge principle yielding consistent 
chiral theories. Thompson, G.; Zhang, R. (International 
Centre for Theoretical Physics, Trieste (Italy)). Feb 1987. 
8p. NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number T188702026/JAW. 

We propose a new principle in gauge theories: namely that 
in a given action, fields should be replaced by gauge invariant 
equivalents. Using this principle we study anomalous gauge theories 
and find that the resulting models are anomaly free, unitary and 
power counting renormalizable. (author). 8 refs. 


27119 (IC—87/65) Non-relativistic supersymmetry and 
gauge invariance. Aneva, B. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Apr 1987. 10p. NTIS (US 
Sales Only), PC A02/MF A0O1. Order Number T1I88702049/ 
JAW. 


The gauge invariance problem for a supersymmetric Schroe- 
dinger-like equation invariant under non-relativistic Euclidean su- 
persymmetry is discussed. A gauge invariant quantity is defined 
which satisfies this equation. The equations of motion for its physi- 
cal components are found to be relativistically invariant. (author). 5 
refs. 


27120 (JINR-E—2-87-84) N=2 supergravity in super- 
space: solution to the constraints. Gal’perin, A.S.; Nguen 
Anh Ky; Sokachev, E. (AN Uzbekskoj SSR, Tashkent. Inst. 
Yadernoj Fiziki; Sofia Univ. (Bulgaria); Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1987. 20p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number TI88702135/JAW. 

This is the first of a series of papers in which we develop the 
off-shell unconstraint formulation of N=2 supergravity in harmonic 
superspace. Here we construct the elements of differential geome- 
try in terms of the prepotentials (the analytic vielbeins of the har- 
monic covariant derivative D/sup ++/). Thus, we find the solu- 
tion to the constraints of the first off-shell version of Einstein N=2 
supergravity. A number of useful “building blocks” with simple 
transformation laws are constructed from the prepotentials. They 
are used to write down a density for the full supervolume of har- 
monic superspace. 21 refs. 
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27121 (JINR-E—2-87-85) N=2 supergravity in super- 
space: the invariant action. Gal'perin, A.S.; Sokachev, E. 
(AN Uzbekskoj SSR, Tashkent. Inst. Yadernoj Fiziki; Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1987. 12p. NTIS (US 
a Only), PC A02/MF AO1. Order Number T1I88702136/ 
JAW. 


This paper continues the formulation of harmonic superspace 
supergravity. We write down the invariant action for the first off- 
shell version of the theory. The proof of the invariance relies on 
the existence of a new ‘hybrid’ basis in harmonic superspace in 
which semi-chirality combined with analyticity are manifest. 7 refs. 


27122 (JINR-E—2-87-86) N=2 supergravity in super- 
space: different versions and matter couplings. Gal'perin, 
A.S.; Ivanov, E.A.; Ogievetskij, V.I; Sokachev, E. (AN 
Uzbekskoj SSR, Tashkent. Inst. Yadernoj Fiziki; Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1987. 18p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number T188702137/JAW. 

This paper -concludes the formulation of N=2 supergravity 
in harmonic superspace. We generalize the approach developed ear- 
lier to include conformal supergravity. The superconformal group 
is then compensated by coupling to a Maxwell and various matter 
multiplets. All the previously known versions of N=2 Einstein su- 
pergravity are reproducible in this way. We give explicitly one ex- 
ample (with the nonlinear multiplet as a compensator). Our main 
result is a new version of N=2 Einstein supergravity which in- 
volves an off-shell complex hypermultiplet with its infinitely many 
auxiliary fields. We believe this version to be most fundamental. It 
is the only one in which the analytic supervolume can be made in- 
variant. This property allows us to write down the most general 
matter couplings. In contrast, the absence of a proper analytic den- 
sity in the other versions imposes severe restrictions on matter cou- 
plings. 14 refs. 


27123 (JINR-E—2-87-357) New class of superconformal 
sigma models with the Wess-Zumino action. Ivanov, E.A.; 
Krivonos, S.O.; Leviant, V.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics; Irkuts- 
kij Gosudarstvennyj Univ. (USSR)). (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1987. 30p. NTIS (US Sales Only), PC A03/MF A011. Order 
Number T188702139/JAW. 

Submitted to the journal Comm. Math. Phys. . 

Nonlinear sigma models are constructed for infinite-dimen- 
sional N-extended D=2 superconformal symmetries (of the type 
(N,N)). These are classically integrable and naturally incorporate 
conformally invariant bosonic Wess-Zumino sigma model defined 
on the supersymmetry automorphism group SO/sub -/(N)xSO/sub 
+/(N). A finite set of basic Nambu-Goldstone superfields is singled 
out by imposing infinitely many covariant constraints on the rele- 
vant Cartan 1-forms. The resulting superfield equations of motion 
and off-shell irreducibility conditions have a universal for any N. 
The N3 and N=4 models are examined in detail. 22 refs. 


27124 (SLAC-PUB—4534) Strings in four dimensions. 
Bachas, C.P. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Jan 1988. Contract AC03-76SF00515. 
lip. (CONF-8710282—1). NTIS, PC A03/MF A011; 1; GPO 
Dep. Order Number DE88006435/JAW. 

From Conference on perspectives in string theory; Copenha- 
gen, Denmark (12 Oct 1987). 

We review the construction and properties of four dimen- 
sional string models, using free fermions on the world-sheet. We 
prove that as opposed to gauge symmetries, broken space-time su- 
persymmetry can only be restored continuously by decompactifica- 
tion. 40 refs. 


27125 Lower limit on the axigluon mass from Y decay. 
Cuypers, F.; Frampton, P.H. (Institute of Field Physics, De- 
partment of Physics and Astronomy, University of North 
Carolina, Chapel Hill, North Carolina 27599). Physical 
Review Letters; 60: No. 13, 1237-1238(28 Mar 1988). 
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Consideration of the decay Y into gluon plus axigluon, in a 
chiral color theory, places a lower bound on the axigluon mass of 
at least 9 GeV. The corresponding toponium decay will give a 
better mass bound on (or confirmation of) a light axigluon. 
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REFER ALSO TO CITATION(S) 26991, 27115, 27118, 27125, 27287 


27126 (ANL-HEP-CP—87-117) Hybrid simulations with 
dynamical quarks: Spectra, screening and thermodynamics. 
Sinclair, D.K. (Argonne National Lab., IL (USA). High 
Energy Physics Div.). 18 Nov 1987. Contract W-31109- 
ENG-38. 1llp. (CONF-8709225—4). NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88005932/JAW. 

From International symposium on field theory on the lattice; 
Seillac, France (28 Sep 1987). 

e summarize simulations made by the Argonne/University 
of Illinois group using the Hybrid algorithm to include dynamical 
staggered fermions. Recent work on the mass spectrum and screen- 
ing effects due to the inclusion of four light flavors of dynamical 
quarks is presented. We also present a brief overview of what we 
have learned about the finite temperature chiral phase transition. 5 
refs., 4 figs., 1 tab. 


27127 (DOE/ER/03130—TA-381) Lectures on interact- 
ing string field theory. Jevicki, A. (Brown Univ., Provi- 
dence, RI (USA). Dept. of Physics). Sep 1986. Contract 
AC02-76ER03130. 40p. (BROWN/HET—594, COO— 
3130TA-381; CONF-8606383—1). NTIS, PC A03. Order 
Number DE88005987/JAW. 

From 5. Adriatic meeting on particle physics; Dubrovnik, 
Yugoslavia (16 Jun 1986). 

We give a detailed review of the current formulations of 
interacting string field theory. The historical development of the 
subject is taken beginning with the old dual resonance model 
theory. The light cone approach is reviewed in some detail with 
emphasis on conformal mapping techniques. Witten’s covariant ap- 
proach is presented. The main body of the lectures concentrates on 
developing the operator formulation of Witten’s theory. 38 refs., 22 
figs., 5 tabs. 


27128 (DOE/ER/40200—126) Involution-dependent con- 
stants and the cancellation of divergences in the 1-loop open 
string amplitude.. Nagao, G. (Texas Univ., Austin (USA). 
Dept. of Physics). Dec 1987. Contract FG05-85ER40200. 
29p. NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE88006537/JAW. 

We recalculate the bosonic 1-loop open string scattering am- 
plitude using the results of the bosonic 1-loop closed string ampli- 
tude. The results show explicitly how the cancellation of diver- 
gences depends upon of a set of involution-dependent constants 
which relate the torus to the cylinder and Moebius strip. Such a set 
of involution-dependent constants exists at each loop level and thus 
provides a means with which to study the cancellation of diver- 
gences and the connection between the world-sheet and internal 
symmetries. 14 refs., 3 figs. 


27129 (IC—87/10) Supermembranes and eleven dimen- 
sional supergravity. Bergshoeff, E.; Sezgin, E.; Townsend, 
P.K. (International Centre for Theoretical Physics, Trieste 
(Italy); Cambridge Univ. (UK). Dept. of Applied Mathe- 
matics and Theoretical Physics). (International Centre for 
Theoretical Physics, Trieste (Italy)). Jan 1987. 1lp. NTIS 
(US Sales Only), A02/MF AOl. Order Number 
T188701994/JAW. 

We construct an action for a supermembrane propagating in 
d=11 supergravity background. Using the constraints of d=11 
curved superspace, we show that the action is invariant under 
Siegel type transformations recently generalized by Hughes, Li and 
Polchinski. The transformation parameter is a world-volume scalar 
and d=11 spacetime spinor. We also discuss the general problem of 
the coupling of n-dimensional extended objects to d-dimensional su- 
pergravity. (author). 13 refs. 
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27130 (IC—87/11) Born-Infeld action from conformal in- 
variance of the open superstring. Bergshoeff, E.; Sezgin, E.; 
Pope, C.N.; Townsend, P.K. (International Centre for The- 
oretical Physics, Trieste (Italy); European Organization for 
Nuclear Research, Geneva (Switzerland); Cambridge Univ. 
(UK). Dept. of Applied Mathematics and Theoretical Phys- 
ics). (International Centre for Theoretical Physics, Trieste 
(Italy)). Jan 1987. 12p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number TI88701995/JAW. 

We show that the one-loop approximation to sigma-model 
perturbation theory for the open superstring leads to the low 
energy effective action of Born-Infeld for the gauge field coupled 
to the ends of the string. Thus the bosonic part of the low-energy 
open superstring effective action is just that of the open bosonic 
string. We also show that these results are exact to all-loop orders 
of sigma-model perturbation theory. (author). 12 refs, 5 figs. 


27131 (iC—87/17) New BRST quantization of the bo- 
sonic string and string field theory. Zhu Chuanjie; Zhu 
Yujie; Wu Ke; Zhang Yuanzhong. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jan 1987. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
T18870200i/JAW. 

A new BRST quantization for open bosonic string is carried 
out. The new BRST charge and anti-BRST charge obtained are 
identical with the generators J/sub -a/ proposed by Siegel and 
Zwiebach, justifying their postulate. A light-cone-like action is 
written and casted into its manifest OSp(1,1/2) invariant form in 
physical sector. By integrating over the unphysical coordinates, we 
obtain the gauge invariant action of string field. (author). 15 refs. 


27132 (IC—87/19) Non-Abelian theory for massive 
vector bosons and canonical quantization. Carena, M.; 
Wagner, C.; Masperi, L. (Comision Nacional de Energia 
Atomica, San Carlos de Bariloche (Argentina). Centro Ato- 
mico Bariloche). (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jan 1987. 6p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number T188702003/JAW. 

It is shown that a gauge invariant renormalizable non-Abe- 
lian theory for explicitly massive vector bosons may be obtained 
starting from a path integral with the Lorentz-Landau restriction, 
which corresponds to one of the alternative canonical quantizations 
which are equivalent in the Abelian case. (author). 5 refs. 


27133 (i{C—87/50) Painleve property and Baecklund 
transformation of SU(2) Yang-Mills-Higgs system. Baby, 
B.V. (International Centre for Theoretical Physics, Trieste 
(Italy)). Apr 1987. 9p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number T1I88702034/JAW. 

The well known Painleve property (PP) analysis of partial 
differential equation is applied to the time dependent Wu Yang-'t 
Hooft-Julia-Zee ansatz reduced Yang-Mills-Higgs (YMH) system. It 
is found that this YMH system is not of Painleve type. Using a new 
ansatz we are able to reduce the static YMH system into a single 
nonlinear ordinary differential equation. The PP analysis of this re- 
duced equation yields the Baecklund transformation for the YMH 
system. The only solution that we are able to construct is the well 


known finite energy solution reported earlier by Prasad and Som- 
merfield. (author). 9 refs. 


27134 (IC—87/52) Generalized Slavnov-Taylor, BRST 
and covariance identities from the geometry of the gauge sur- 
face. (corrigendum). Jarvis, P.D.; Thompson, G. (Tasmania 
Univ., Sandy Bay (Australia). Dept. of Physics). (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Apr 
1987. 5p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number T188702036/JAW. 

Article appeared in Z. Phys. C, Particles and Fields 26, p. 
315-21 (1984). 

We establish the equivalence between the extended BRST 
invariances, and the conventional Slavnov-Taylor transformations 
together with a new “dual” analogue. However, the latter (a non- 
local gauge transformation, generating an A-dependent translation 
of the gauge-fixing surface) is not an invariance of the Faddeev- 
Popov determinant, contrary to the published claim. 
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27135 (IC—87/53) Bridge between weak and strong cou- 
pling regions: BRS symmetries as a guiding principle. Shin- 
tani, M. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Apr 1987. 13p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number T188702037/JAW. 

By imposing extended BRS symmetries on the Yang-Mills 
Lagrangian, we obtained two types of BRS invariant Lagrangians, 
i.e. Lagrangians of the non-gauge type and the gauge type. A La- 
grangian of the non-gauge type, which was previously obtained by 
us, can yield the linearly rising potential between a quark and anti- 
quark pair at the one-loop level. By smoothly relating the running 
coupling constant in the confining region to that in the asymptoti- 
cally free region, we deduce a relationship between the string ten- 
sions and A/sub QCD/, which shows good agreement with experi- 
ments. (author). 20 refs, 1 fig. 


27136 (IC—87/61) General relativity invariance and 
string field theory. Aref‘eva, I.Ya.; Volovich, I.V. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy); Stek- 
lov Mathematical Inst.. Moscow (USSR)). (International 
Centre for Theoretical Physics, Trieste (Italy)). Apr 1987. 
19p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number T1I88702045/JAW. 

The general covariance principle in the string field theory is 
considered. The algebraic properties of the string Lie derivative are 
discussed. The string vielbein and spin connection are introduced 
and an action invariant under general co-ordinate transformation is 
proposed. (author). 18 refs. 


27137 (IC—87/62) Closed string fields as parameters of 
extra gauge symmetry of open string field theory. Aref'eva, I. 
Ya.; Chekhov, L.O. (International Centre for Theoretical 
Physics, Trieste (Italy); Steklov Mathematical Inst., 
Moscow (USSR)). (International Centre for Theoretical 
Physics, Trieste (Italy)). May 1987. 29p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number T188702046/JAW. 

A gauge invariant action for mixed system of closed and 
open bosonic strings is considered. We notice that in the open 
string sector a gauge group parametrized by closed string states 
does act. In the description of mixed system the open-to-closed 
transition operator plays a crucial role. We show that this transition 
operator is an intertwining operator between BRST charges for 
closed and open string. The closed-open-open analogue of Canes- 
chi-Schwimmer-Veneziano amplitude is presented and the triple ap- 
plication of the transition operator to all the tree legs of the open 
CVS vertex is also discussed. (author). 20 refs, 3 figs. 


27138 (IFVE-OTF—87-90) Restricted class of Green- 
Schwarz superstring motion. Pyatov, P.N.; Saponov, P.A. 
(Gosudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1987. 19p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188702085/JAW. 

The model obtained from Green-Schwartz open superstring 
freezing an infinite number of degrees of freedom is considered. 
The reduction is performed without breaking the initial N=1-su- 
persymmetry of the system. This model admits noncontradictory 
quantization for all classically possible dimensions of space-time: 
D=3, 4, 6 or 10. The case D=4 is considered. Quantization of the 
system is carried out and as a result a set of nonlinear Regge trajec- 
tories has been obtained. The massless sector of the model consid- 


ered separately, permits two different quantum formulations. 9 refs.; 
1 fig. 


27139 (ITEP—1(1987)) Homotopically-stable particles in 
the superstring theory. Kogan, Ya.I.; Khlopov, M.Yu. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1987. 7p. NTIS (US Sales Only), PC A02/MF AOI. 
Order Number T188702109/JAW. 

The new stable: particles, appearing in the string theory due 
to non-simply-connected compactification are discussed. Homotopi- 
cally stable are sterile’ relative to weak, strong electromagnetic 
charges and participate in gravitational interaction only. Thus the 
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only possible way to test the existence of these particles is to con- 
isder their cosmological effects. 9 refs.; 2 figs. 


27140 (ITEP—51(1987)) String theory and the structure 
of universal module space. Morozov, A. (Gosudarstvennyj 
Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 
1987. 8p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number T1I88702111/JAW. 

Sum over all loops in string theory in the limit of infinite 
coupling constant may be considered as continual integral in a new 
two-dimensional field theory. 8 refs. 


27141 (ITEP—104(1987)) Statistical sums in superstring 
theory. Genus 2. Morozov, A.; Pereiomov, A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. 1lp. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number TI88702114/JAW. 

The vanishing of statistical sums of heterotic and supersym- 
metric strings is necessary condition of 10-dimensional supersym- 
meiry and finiteness of these theories within perturbative expansion. 
There is a hypothesis that the vanishing of vacuum energy in each 
order of perturbation theory is due to Riemann identities for corre- 
sponding theta-functions in one-loop approximation. The proof of 
the vanishing of two-loop contribution to statistical sums of hetero- 
tic and supersymmetric strings is given. 13 refs. 


27142 (ITEP—105(1987)) Gluino condensate in super- 
symmetric gluodynamics. Morozov, A.Yu.; Ol’shanetskij, 
M.A.; Shifman, M.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1987. 29p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
TI88702115/JAW. 

The authers extend the method for calculation of the gluino 
condensate in SUSY Yang-Mills theories with no matter proposed 
in the previous work to cover the cases of SP(N) and exceptional 
groups (G/sub 2/, F/sub 4/, E/sub 6/, E/sub 7/). In all these cases 
the condensate <Tr AA> is non-vanishing and takes T(G) different 
values where T(G) is one half of the Dynkin index for the adjoint 
representation of the gauge group G. 12 refs. 


27143 (ITEP—110(1987)) Vortices on the world sheet 
and string’s critical dynamics. Kogan, Ya.I. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. 15p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number T188702116/JAW. 

Non-perturbative effects in the first quantized string propa- 
gating in non-simply connected space are considered. These effects 
are due to vortices on the string world sheet, which have to appear 
in properly regularized two-dimensional field theory describing the 
world sheet’s dynamics. Owing to this critical indices, in particular 
the critical dimensions, continuously depend on external parameters 
such as radii of non-simply connected circles or temperature. The 
strings on the lattices are discussed and the dynamical reasons for 
self dual lattices are suggested. It is shown that non-positively defi- 
nite lattices, such as a hyperbollic, can be described as an antiferro- 
magnetics in the formalism of functional integral. The critical dy- 
namics on non-simply connected orbifolds and Calabi-Yau mani- 
folds are shortly considered. The two new issues are: the field con- 
densate mechanism different from Hosotani one, and the open ques- 
tion about the real dimension of compact manifold. 12 refs.; 2 figs. 


27144 (JINR-E—2-87-325) On the meaning of perturba- 
tion expansions in quantum field theory. Burdik, C.; Chyla, J. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1987. 19p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number T1I88702138/JAW. 

We reformulate perturbation expansions in renormalized 
quantum field theories in a way that allows straightforward han- 
dling of situations when in the conventional approach (i.e. in fixed 
renormalization scheme) these expansions are divergent. In our ap- 
proach the results of perturbation calculations of physical quantities 
appear in the form of (under certain circumstances) convergent ex- 
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pansions in powers of a free parameter chi, characterising the pro- 
cedure involved. This inherent ambiguity of perturbative calcula- 
tions is conjectures to be an expression of the underlaying ambigui- 
ty in the separation of the full theory into its perturbative and non- 
perturbative parts. The close connection of our results with the 
Borel summation technique is demonstrated and their relation to 
conventional perturbation expansions in fixed renormalization 
scheme is clarified. 12 refs.; 1 fig. 


27145 (JINR-E—2-87-420) Open bosonic string in back- 
ground electromagnetic field. Nesterenko, V.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1987. 27p. NTIS (US Sales Only), PC A03/MF 
AO1. Order Number T188702140/JAW. 

Submitted to the journal Nucl. Phys. B. 

The classical and quantum dynamics of an open string prop- 
agating in the D-dimensional space-time in the presence of a back- 
ground electromagnetic field is investigated. An important point in 
this consideration is the use of the generalized light-like gauge. 
There are considered the strings of two types; the neutral strings 
with charges at their ends obeying the condition q/sub 1/+q/sub 
2/=0 and the charged strings having a net charge q/sub 1/+q/sub 
2/ not = 0. The consistency of theory demands that the back- 
ground electric field does not exceed its critical value. The distance 
between the mass levels of the neutral open string decreases (1-e/ 
sup 2/) times in comparison with the free string, where e is the di- 
mensionless strength of the electric field. The magnetic field does 
not affect this distance. It is shown that at a classical level the 
squared mass of the neutral open string has a tachyonic contribu- 
tion due to the motion of the string as a whole in transverse direc- 
tions. The tachyonic term disappears if one considers, instead of 
M/sup 2/, the string energy in a special reference frame where the 
projection of the total canonical momentum of the string onto the 
electric field vanishes. The contributions due to zero point fluctua- 
tions to the energy spectrum of the neutral string and to the Vira- 
soro operators in the theory of charged string are found. 14 refs. 


27146 (JINR-R—2-87-256) Self-consistent quantization 
of a non-Abelian theory in axial gauge. Nguen Suan Han. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1987. 7p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A01. Order Number T188702161/ 
JAW. 

Submitted to the jornal Izv. Vyssh. Uchebn. Zaved., Fiz. . 

A self-consisten quantization is suggested for a non-Abelian 
theory in axial gauge. The latter follows from the Coulomb gauge 
by a point-like operator gauge transformation in the frame of a 
minimal canonical quantization based on the explicit solution of a 
constraint equation. Here it appears to be possible to separate true 
transverse variables in a unique way, in terms of which the Hamil- 
tonian is finite and definite. 13 refs. 


27147 (JINR-R—2-87-306) New approach to the problem 
of space compactification. Makhaldiani, N.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation). 1987. 18p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
T188702162/JAW. 

The space compactification problem in quantum chromodyn- 
amics, Kaluza-Klein-type and relativistic string theories is formulat- 
ed. The model of the gas of the particles with interaction by the 
scalar, fermion and boson, and the gauge internal degrees of free- 
dom is introduced. The principle of stability and the equation of 
state give the equation for the dimension of a space occupied by 
the system. The string theory models are analyzed. The main struc- 
tures of the fractal geometry and calculus are considered. 40 refs.; 1 
fig. 
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27148 (JINR-R—2-87-479) Gauge-invariant approach and 
infrared behaviour of spinor propagator. Sisakyan, A.N.; 
Skachkov, N.B.; Solovtsov, I.L.; Shevchenko, O.Yu. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics; Gomel'skij Politekhnicheskij Inst. (Byelorus- 
sian SSR); Saratovskij Gosudarstvennyj Univ. (USSR)). 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1987. 10p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. Order Number T188702165/ 
JAW. 

Submitted to the journal Theor. Math. Phys. . 

Infrared behaviour of an gauge-invariant spinor propagator 
is studied. It is proved that infrared singularities of such a propaga- 
tor can be factorized out in a form of the Wilson loop that contains 
only slowly varying component of an electromagnetic field and ac- 
cumulates all the dependence on the form of the patch of the initial 
Green function. 28 refs. 


27149 (JINR-R—2-87-520) Relativistic operator quanti- 
zation of the scalar electrodynamics. Nguen Suan Han. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1987. 14p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number TI88702167/JAW. 

Submitted to the journal Nuovo Cim., A. 

There are two well-known problems in quantization of the 
scalar electrodynamics: 1. Derivation of the self-consistent equa- 
tions of motion for quantum theory; 2. Consistent formulation of 
the interaction representation for the operator quantization. In this 
work the solution of these problems in the framework of a gauge- 
invariant is proposed, Lorentz covariant scheme of canonical quan- 
tization based on the explicit solution of constraint equations. As an 
application, the theory with spontaneously broken symmetry is con- 
sidered. 17 refs. 


27150 (JINR-R—2-87-587) Relativistic string theory with 
Ghost degrees of freedom. Isaev, A.P. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Theoretical Physics). 
1987. 18p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number TI88702168/JAW. 

Submitted to the International school CERN-JINR on phys- 
ics, Varna, Sep 1987. 

A model of closed bosonic relativistic string with ghost de- 
grees of freedom is investigated from a somewhat new point of 
view. A solution of the Cauchy problem is obtained and all polyno- 
mial local conservation laws are constructed. A heat-kernel and a 
propagator of this relativistic string are found from a functional 
equation solution. A construction of the relativistic string interac- 
tion is sketched. 20 refs. 


27151 (KFTI—87-46) Hamiltonian formalism for null 
strings. Null membranes, null superstrings and null super- 
membranes. Zheltukhin, A.A. (AN Ukrainskoj SSR, Khar- 
kov. Fiziko-Tekhnicheskij Inst.). 1987. 9p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
T188702200/JAW. 

The structure of constraints is studied and a consequent deri- 
vation of Hamiltonians for the Nambu strings and the Schild null 
strings is carried out in the frame of a new approach. Auxiliary 
fields are excluded from the actions and Hamiltonians by means of 
the solution of second-class constraints. New effective actions and 
Hamiltonians which do not contain auxiliary fields are derived. A 
null membrane with a linearized equation of motion is suggested. 
The null string concept is extended to null superstrings and null su- 
permembranes. New invariant point-like formulations of actions are 
introduced for null superstrings and null supermembranes. 11 refs. 


27152 (SLAC-PUB—4514) The physics of heavy flavors. 
Gilman, F.J. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Dec 1987. Contract AC03-76SF00515. 
14p. (CONF-871071—1). NTIS, PC A03/MF AO1; 1; GPO 
Dep. Order Number DE88006436/JAW. 

From 8. Vanderbilt high energy physics conference; Nash- 
ville, TN, USA (8 Oct 1987). 

We review the physics of heavy quark flavors, including 
weak decays, onium, tau leptons, mixing, the Kobayashi-Maskawa 
matrix, and CP violation in B decay. 36 refs., 12 figs. 
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27153 Tensor-scalar glueball mass ratio in iattice gauge 
theory. Chin, S.A.; Long, C.; Robson, D. (Center for Theo- 
retical Physics, Department of Physics, Texas A&M Uni- 
versity, College Station, Texas 77840). Physical Review Let- 
ters; 60: No. 15, 1467-1470(11 Apr 1988). 

We show that under rather general assumptions, the ratio of 
the masses of the 2/sup +-+/ tensor and the 0/sup ++/ scalar 
glueballs in lattice gauge theory can be directly expressed in terms 
of two ground-state correlation coefficients. A simple variational 
estimate of these two coefficients in the case of SU(3) and SU(6) 
suggests that although these two masses remian highly degenerate 
in the intermediate-coupling regime, the ratio M(2/sup ++/)/ 
M(O/sup ++/) never drops below 1 for coupling up to 1/ 
Ng?=0.4, which is well beyond the expected scaling region. 


27154 Latent heat and critical temperature of the color- 
deconfining phase transition. Christ, N.H.; Ding, H. (Depart- 
ment of Physics, Columbia University, New York, New 
York 10027). Physical Review Letters; 60: No. 14, 1367- 
1370(4 Apr 1988). 

A Monte Carlo study is reported of pure SU(3) lattice gauge 
theory near the color-deconfining phase transition on lattices of size 
163 x N/sub T/ with N/sub T/ = 6, 8, and 10. The critical cou- 
pling and latent heat per unit volume are deduced for this phase 
transition: B/sub c/ = 5.889 +- 0.008, 6.001 +- 0.025, 6.16 +- 
0.007, and AscrE/T/sub c/* = 3.61 +- 0.28, 3.26 +- 0.73, 3.54 +- 
1.14 for N/sub T/ = 6, 8, 10, respectively. These errors are statisti- 
cal only and do not reflect significant systematic uncertainty. For 
N/sub T/ = 10 we demonstrate that the interna! energy can be ob- 
tained from Wilson loops larger than the usual 1 x 1 plaquettes. 


27155 Cosmic strings in an expanding spacetime. Stein- 
Schabes, J.A.; Burd, A.B. (National Aeronautics and Space 
Administration/Fermilab Astrophysics Center, Fermi Na- 
tional Accelerator Laboratory, Batavia, Illinois 60510). 
Physical Review [Section] D: Particles and Fields; 37: No. 6, 
1401-1405(15 Mar 1988). 

We study string solutions in an expanding Friedmann-Rob- 
ertson-Walker (FRW) spacetime. The back reaction of the string on 
the spacetime has been ignored so that the background stays Fried- 
mannian throughout the evolution. By numerically integrating the 
field equations in both radiation- and matter-dominated eras, we 
discover some new oscillatory solutions. The possible damping of 
these oscillations is discussed. For late times the solution becomes 
identical to the static one. 


27156 Variational calculations and renormalization. 
Wudka, J. (Harrison M. Randall Laboratory of Physics, 
University of Michigan, Ann Arbor, Michigan 48109). Phys- 
ical Review [Section] D: Particles and Fields; 37: No. 6, 1464- 
1471(15 Mar 1988). 

In this paper we discuss the finiteness constraint imposed by 
renormalizability on variational approximations in quantum field 
theories. After a review of the philosophy to be followed, an illus- 
tration of the problem in a simple superrenormalizable model is pre- 
sented. To obtain a well-defined variational approximation for this 
model, we propose a first-order formalism augmented by the inclu- 
sion of redundant degrees of freedom. As an example we calculate 
a well-defined (i.e., regulator-independent) variational approximant 
to the effective potential. 


27157 Novel perturbative scheme in quantum field theory. 
Bender, C.M.; Milton, K.A.; Moshe, M.; Pinsky, S.S.; Sim- 
mons L.M. Jr. (Department of Physics, Washington Univer- 
sity, St. Louis, Missouri 63130). Physical Review [Section] D: 
Particles and Fields; 37: No. 6, 1472-1484(15 Mar 1988). 

A novel perturbative technique for solving quantum field 
theory is proposed. In this paper we explore this scheme in the 
context of self-interacting scalar field theory. For a phi?/sup p/ 
theory the method consists of expanding a phi/sup 2(1+//sup 5// 
sup )/ theory in powers of 5. A diagrammatic procedure for com- 
puting the terms in, this series is given. We believe that for any 
Green's function the radius of convergence of this series is finite 
and is, in fact, 1. Moreover, while the terms in the unrenormalized 
series are individually divergent, they are considerably less so than 
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in the standard weak-coupling perturbation series. In simple, low- 
dimensional quantum-field-theory models, the 6 expansion gives ex- 
cellent numerical results. We hope this new technique will ultimate- 
ly shed some light on the question of whether a (phi*), theory is 
free. 


27158 Line functional theory for strings. IJ. Spins and 
symmetries. Ho, C.; Carson, L.; Hosotani, Y. (School of 
Physics and Astronomy, University of Minnesota, Minne- 
apolis, Minnesota 55455). Physical Review [Section] D: Parti- 
cles and Fields; 37: No. 6, 1519-1546(15 Mar 1988). 

In the preceding paper we defined string field theory as a 
theory of line functionals (functions of geometric lines) which re- 
produces classical string dynamics in the Dirac form. This necessi- 
tates the introduction of new generalizations of the Dirac algebra, 
whose group-theoretic properties are analyzed in detail. The spin 
content of string fields in reduced four-dimensional spacetime is 
completely determined. Transformation laws of string fields under 
discrete symmetry operations such as charge conjugation (C), 
parity (P), and time reversal (T) are also given. It is found that the 
requirement of invariance of the string field action under C, T, and 
P severely restricts the possible forms of the generalized Dirac al- 
gebra. 


27159 Finite-temperature amplitudes in open-string sys- 
tems. Leblanc, Y. (Center for Theoretical Physics, Labora- 
tory for Nuclear Science dge, Massachusetts 02139). Physi- 
cal Review [Section] D: Particles and Fields; 37: No. 6, 1547- 
1563(15 Mar 1988). 

I present an analysis of tree and one-loop finite-temperature 
amplitudes in open-string systems. Temperature is introduced 
through a recently developed real-time formalism for string ther- 
modynamics and formal expressions for various cases are obtained. 
I point out the origin of divergences in the temperature-dependent 
amplitudes and show the emergence of the maximum (Hagedorn) 
temperature at the one-loop level for the open bosonic string and 
the open (type-I) superstring in the Ramond-Neveu-Schwarz for- 
mulation. I also discuss the problem of the tachyon stabilization by 
temperature effects as well as renormalization, symmetry, and su- 
persymmetry breaking at finite temperature. 


27160 Schwinger model on a finite-element lattice. Grose, 
T.; Milton, K.A. (Department of Physics and Astronomy, 
University of Oklahoma, Norman, Oklahoma 73019). Physi- 
cal Review [Section] D: Particles and Fields; 37: No. 6, 1603- 
1607(15 Mar 1988). 

The mass gap in the Schwinger model is calculated directly 
using a method which involves expansion in the lattice spacing. On 
the lattice the mass in the model is given by 1? = e?/M sin(zr/M), 
where M is the number of spatial lattice sites. Current correlation 
functions and matrix elements are also examined. 


27161 Field theory of geometric membranes. Ho, C.; Ho- 
sotani, Y. (School of Physics and Astronomy, University of 
Minnesota, Minneapolis, Minnesota 55455). Physical Review 
Letters; 60: No. 10, 885-888(7 Mar 1988). 

Membrane field theory is defined as a theory of surface func- 
tionals which incorporates membrane dynamics in the Dirac form. 
The excitation spectrum depends on the topology of membranes. 
Solving the field equation exactly, we show that toroidal membrane 
theory in four dimensions contains massless particles and yields an 
equally spaced mass-squared spectrum. 


27162 Better way to measure f/sub 77/ in the linear o 
model. Neuberger, H. (Department of Physics and Astrono- 
my, Rutgers University, Piscataway, New Jersey 08855). 
Physical Review Letters; 60: No. 10, 889-892(7 Mar 1988). 

It is argued that the zero-momentum two-point function in a 
finite box can be used to get f/sub 7/ in the linear o model. The 
method is based on a soft-pion finite-size theorem which is conjec- 
tured to hold if the boundary conditions are periodic. The present 
procedure is expected to be much more efficient than a previous 
proposal. 
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27163 (INIS-SU—6/A) JINR rapid communications. 
Collection. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1987. 53p. (N—2(22)-87). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE88780076/JAW. 


Individual papers in this collection are abstracted separately. 
(LEW) 
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27164 (ITEF—56(1987)) Experimental limits on the ex- 
istence of the two neutrino double beta decay. Barabash, A.S. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 15p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
T188702094/JAW. 

The present state of the two neutrino double beta-decay is 
discussed. Low limits for half-lives of the 28(2v)-decay of /sup 
100/Mo, /sup 130/Te, /sup 96/Zr, /sup 116/Cd, /sup 124/Sn, /sup 
110/Pd have been obtained. 25 refs. 


27165 Atlas of photoneutron cross sections obtained with 
monoenergetic photons. Dietrich, S.S.; Berman, B.L. (Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Atomic Data and Nu- 
clear Data Tables; 38: No. 2, 199-338(Mar 1988). Contract 
W-7405-ENG-48;FG05-86ER40285. 

Photoneutron cross-section and integrated cross-section data 
obtained with monoenergetic photons are presented in a uniform 
format. All of the measured partial photoneutron cross sections, the 
total photoneutron cross section, and the photoneutron yield cross 
section are plotted as functions of the incident photon energy, as 
are the integrated photoneutron cross sections and their first and 
second moments. The values of the integrated cross sections and 
the moments of the integrated total cross section up to the highest 
photon energy for which they were measured are tabulated, as are 
the parameters of Lorentz curves fitted to the total photoneutron 
cross-section data for medium and heavy nuclei (A> 50). This com- 
pilation is current as of June 1987. copyright 1988 Academic Press, 
Inc. 
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6512 Nuclear Properties And Reactions, A=1-5, 
Experimental 


27166 (CEA-N—2542) Contribution to the experimental 
and theoretical study of the elastic deuteron scattering obser- 
vables: test of the principle of charge-symmetry. Saghai, B. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Physique Nucleaire; Paris-11 
Univ., 91 - Orsay (France)). Sep 1987. 142p. (In French). 
NTIS (US Sales Only), PC AO7/MF A01. Order Number 
T188753059/JAW. 

These measurements are made with pions of positive and 
negative charge for scattering angles taken between 41 deg and 143 
deg. The detector consists in a range spectrometer conceived for 
this experiment. The total uncertainty in the measured differential 
cross sections is less than 4%. In the process we extract the charge- 
asymmetry parameter. A general treatment of radiative corrections 
for any two-body hadronic collision is developed an applied to the 
data. In order to test the principle of charge symmetry we make a 
calculation in the impulse approximation including external and in- 
ternal Coulomb corrections and a mechanism for charge-symmetry 
breaking relative to the mass-difference of the neutron and proton 
and to those of the components of the 33 resonance. This calcula- 
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tion reproduces the cross sections within 20% and exhibits the ex- 
treme sensitivity of the asymmetry parameter to the observed struc- 
ture. Starting from the strong amplitudes calculated from the Fad- 
deev equations and in the framework of the T-matrix, we develop a 
detailed treatment of the distortions of these amplitudes generated 
by the Coulomb effects via phase-shift modifications. The compari- 
son of the results with the collection of elastic scattering data, in- 
cluding the polarization observables, between 47 and 360 MeV, 
shows the importance of the effects treated in the mechanisms 
brought into play. This calculation reproduces the data rather well 
and in particular, the structure of the asymmetry parameter at 143 
and 256 MeV. 


27167 (DOE/ER/40342—1) Studies of nuclear reactions 
at very low energies: Annual progress report. Cecil, F.E. 
(Colorado Schoot of Mines, Golden (USA)). 8 Feb 1988. 
Contract FG02-87ER40342. 20p. NTIS, PC A03/MF A0Ol1; 
1; GPO Dep. Order Number DE88006630/JAW. 

The main thrust of the research program was directed at the 
acquisition, installation and initial operation of the General Ionex 
Model 1545 charged particle accelerator which will be used in the 
subsequent reaction cross section measurements. The initial oper- 
ation of the accelerator has been quite successful, with all of the 
crucial characteristics meeting or exceeding design specifications. 
We have made preliminary measurements of the reactions 
12C(rho,y)13N™B(rho,y)"*C, and D(rho,y)*He as tests of total 
system integrity and have carried out studies of the interaction of 
proton and alpha particle beams with deuterated-polyethylene tar- 
gets. 11 refs. 


27168 (KFTI—87-38) Magnetic inclusive scattering of 
electrons on deuteron. Titov, Yu.I. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 1987. 13p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number T188702198/JAW. 

The review of the latest results of deuteron electrodisintegra- 
tion into a back hemisphere, which have been obtained by the 
Kharkov Physico-Technical Institute, is presented for the Interna- 
tional symposium on photon and lepton interaction at high energies 
(FRG, Hamburg, 27-31 of July, 1987). Spectra measured from the 
electrodisintegration threshold to the first pion-nucleon resonance 
start at 127 deg angle and 538...779 MeV energies are given. The 
square values of the four momentum transferred near the electrodis- 
integration threshold are within interval q/sup 2/=0.63...1.16 
GeV/sup 2/. A form of nuclear scaling (z-scaling), which operates 
in the relativistic region and describes both electrical and magnetic 
scattering unlike the known y-scaling, has been found. A magnetic 
structural function has been determined in the region from the elec- 
trodisintegration threshold to the maximum of the quasielestic scat- 
tering peak. 11 refs.; 8 figs.; 1 tab. 


27169 Measurements of total and separated response 
functions of the deuteron through the quasielastic peak region 
for q=300—500 MeV/c. Quinn, B.P.; Bernstein, A.M.; 
Blomgvist, K.I.; Dytman, S.A.; Pavel, T.J.; Altemus, R.M.; 

McCarthy, J. S.; Mechtel, G.; Whitney, R. R.; Ueng, T. S.; 

and others. (Physics Department and Laboratory for Nucle- 
ar Science, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Physical Review [Section] C: 
Nuclear Physics; 317: No. 4, 1609-1623(Apr 1988). 

The cross sections for inelastic electron scattering from 7H 
have been measured over a wide kinematic range covering momen- 
tum transfers q from approximately 250 to 600 MeV/c. To make 
longitudinal transverse separations of the response functions, both 
forward angle (60°)= and backward angle (134.5°) data were ob- 
tained. The observations are in excellent agreement with calcula- 
tions of Arenhoevel and Leidemann and in slightly less good agree- 
ment with the calculations of Laget throughout the quasielastic 
peak and the dip” regions. 
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6513 Nuclear Properties And Reactions, A=6-19, 
Experimental 


27170 (GSI—87-64-Prepr.) Oxygen induced reactions at 
200 and 60 GeV/nucleon. Schmidt, H.R.; Albrecht, R.; 
Claesson, G.; Bock, R.; Gutbrod, H.H.; Kolb, B.W.; Lund, 
I.; Siemiarczuk, T.; Awes, T.C.; Baktash, C. (Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.); Oak Ridge National Lab., TN (USA); Muensier 
Univ. (Germany, F.R.); Lawrence Berkeley Lab., CA 
(USA); Lund Univ. (Sweden)). Oct 1987. 23p. (CONF- 
8706198—). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88752467/JAW. 

From 27. Cracow school of theoretical physics: structure of 
fundamental interactions; Zakopane, Poland (3 Jun 1987). 

In November 1987, /sup 16/O beams of 200 and 60 GeV/ 
nucleon, were delivered to five major experiments at the CERN 
SPS simultaneously. This opened. for the first time the possibility to 
study ultra-relativistic heavy-ion collisions and to investigate the 
possible existence of a transition to the quark-gluon plasma under 
controlled conditions in the laboratory. (orig./HSID. 


27171 (IAE—4343/2) Analysis of experimental data on / 
sup 6/Be three-particle decay. Korsheninnikov, A.A.; 
Mukha, I.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1986. 44p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number T188701979/JAW. 

Alpha spectra are investigated from the decay of /sup 6/Be 
ground (0/sup +/) and excited (2/sup +/) states into three-parti- 
cles. For data analysis an approach is suggested, where binary for- 
malism (R-matrix theory, decomposition with respect to efficient 
radius) is used for description of each pair of decay particles, and 
third particle effect is modulated by two-particle amplitude. As a 
result experimental data on both berillium state decay may be suc- 
cessfully described, factors influencing spectral shape are defined. 
15 refs.; 17 figs. 


27172 (JINR-E—7-87-140) Search for the tri- and tetran- 
eutron in reactions induced by /sup 11/B and /sup 9/Be ions 
on /sup 7/Li and /sup 9/Be. Belozerov, A.V.; Borcea, C.; 
Dlouhy, Z. and others. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions). 1987. 12p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
TI88702147/JAW. 

Submitted to the journal Nucl. Phys. A. 

The energy spectra of /sup 15/0, /sup 14/O and /sup 12/N 
nuclei have been measured in /sup 11/B(88 MeV)+/sup 7/Li, /sup 
9/Be(107)+/sup 9/Be, /sup 9/Be+/sup 7/Li reactions to obtain 
information about their partners /sup 3/n and /sup 4/n systems in 
reaction exit channel. The energy spectra are well described by 
many-body phase space curves. No indication about the existence 
of nuclear stable or quasibound states has been obtained. The small 
enhancement found in the spectra of /sup 14/O from /sup 7/Li(/ 
sup 11/B, /sup 14/O) reaction. Yet, due to the poor statistics insuf- 
ficient to make any definite conclusion about the existence of bound 
ot unbound state /sup 4/n. Limit of production cross section of / 
sup 4/n is equal to Inb/sr. 20 refs.; 6 figs.; 1 tab. 


27173 (JINR-R—1-87-72) Observation of inverse electro- 
production of pions on /sup 12/C nucleus at 164 MeV pion 
energy and determination of F/sub 1//sup v/ nucleon form 
factor. Alekseev, G.D.; Blokhintseva, T.D.; Karpukhin, 
V.V. and others. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1987. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
T188702157/JAW. 

Submitted to the journal Sov. J. Nucl. Phys. . 

An experiment on detection of inverse electroproduction of 
pions (IEP) on carbon nuclei (7/sup -12/C -> e/sup +/e/sup -/X) 
has been carried out, the kinetic energy of pions being 164 MeV. 
Electrons and positrons were detected. The product of solid angles 
of the set-up is 1.48 sr/sup 2/. Processing yielded ~ 160 events of 
the IEP reaction. The experimental value of the cross section for 
the IEP reaction on the carbon nucleus was Ao(/sup 12/ 
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C)=(27.6+--4.7)x10/sup -33/ cm /sup 2/ if the electron and posi- 
tron energies exceed 60 MeV, and their emission angles are © ~ 90 
deg in the lab system. Hence the following value is obtained for the 
differential cross section of the IEP process on a proton (7/sup -/p 
-> e/sup +/e/sup -/n) under the same conditions: d/sup 2/5/d0/ 
sup 2/(p)=(5.3+-1.1)x10/sup -33/ cm/sup 2//sr/sup 2/, taking into 
account screening of protons. The Dirac isovector form factor on 
the nucleon is found to be F/sub 1//sup V/=1.15+--0.09 for the 
squared four-momentum of the photon K/sup 2/=0.055 (GeV/c)/ 
sup 2/. 17 refs.; 7 figs. 


6514 Nuclear Properties And Reactions, A= 20-38, 
Experimental 


27174 Transition densities in /sup 30/Si studied by elec- 
tron scattering and coupled-channel calculations of 650 MeV 
proton scattering. Miskimen, R.A.; Bernstein, A.M.; Bern- 
hardt, G.; Williamson, C.F; Brown, B.A.; Alarcon, R. 
(Laboratory for Nuclear Science and ent of Phys- 
ics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review [Section] C: Nuclear 
Physics; 37: No..4, 1600-1608(Apr 1988). 

Proton and neutron transition densities in /sup 30/Si are ex- 
amined by a combination of intermediate energy (e,e’) and (p,p’) re- 
actions and mirror electromagnetic transition rates. This analysis i is 
performed for the 2:* and 2,* states at 2.234 and 3.499 MeV in / 
sup 30/Si. Electron scattering data are presented for these states. 
Shell-model calculations for the proton and neutron transition 
matrix elements and proton transition densities are compared with 
the electromagnetic results. The proton transition densities are rea- 
sonably predicted for the 2,* state but are not adequately predicted 
for the 2.* state. A microscopic coupled-channel calculation of 650 
MeV (p,p’) is used to test the shell-model isoscalar transition densi- 
ties. Given the uncertainties present in the reaction calculation and 
interaction, the isoscalar density for the 2:* state is found to be ade- 
quate, but the density for the 22* state is less accurate. The cou- 
pled-channel effect is shown to be important for the 22* state. This 
dependence increases with energy but should be taken into account 
for an accurate description of (p,p’) reactions at all energies. 


6515 Nuclear Properties And Reactions, A=39-58, 
Experimental 


27175 (IC—87/48) Study of 90 deg. gamma ray produc- 
tion cross sections for interactions of 14.9 Mev neutrons with 
C, Al, V, Fe, Co, Nb samples. Tang Lin; Yan Yiming; Zhou 
Hongyu; Wen Shenlin; Wang Qi; Sun Shuxu; Ding Xiaoji; 
Wang Wanhong. (International Centre for Theoretical 
Physics, Trieste (Italy); Beijing Normal Univ., BJ (China). 
Inst. of Low Energy Nuclear Physics). (International 
Centre for Theoretical Physics, Trieste (Italy)). Apr 1987. 
33p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number T188702032/JAW. 

The (n,xr) reactions have been studied for incident neutron 
energy 14.9 Mev and for the samples C, Al, V, Fe, Co and Nb. 
The pulsed beam Time-of-Flight technique was adopted to discrimi- 
nate neutrons and de-excitation r-rays and to improve the back- 
ground conditions of the experiment. 90 deg. differential gamma 
production cross sections as the results of experiments are present- 
ed. Due to very low background many new r-rays peaks have been 
obtained. (author). 14 refs, 12 figs, 1 tab. 


27176 Electromagnetic transitions in neutron-rich /sup 
40/Cl. Kozub, R.L.; Shriner J.F. Jr.; Hindi, M.M.; Holz- 
mann, R.; Janssens, R.V.F.; Khoo, T.; Ma, W.C.; Drigert, 
M.; Garg, U.; Kolata, J.J.; and others. (Department of Phys- 
ics, Tennessee Technological University, Cookeville, Ten- 
nessee 38505). Physical Review [Section] C: Nuclear Physics; 
37: No. 4, 1791-1793(Apr 1988). 

In-beam y-rays from excited states of the neutron-rich (T/ 


sub z/ = 3) nucleus /sup 40/C1 have been identified in a threefold - 


coincidence experiment in which y rays and light charged particles 
were observed. The resulting decay scheme is presented, and impli- 
cations for the structure of low-lying levels in /sup 40/CI are dis- 
cussed in light of recent data from charge-exchange and B-decay 
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work. The ordering of levels would seem to be quite different from 
the predictions of recent shell-model calculations. 


6516 Nuclear Properties And Reactions, A= 59-89, 
Experimental 


27177 (JINR-R—3-87-114) One-pion exchange and keV 
neutron scattering. Kuznetsova, L.V.; Popov, A.B.; Samos- 
vat, G.S. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1987. 3p. (In Russian). NTIS (US 
Saee Only), PC A02/MF AO1. Order Number T188702170/ 


One more attempt is made to discover an influence of the 
one-pion exchange on the neutron P-wave scattering by compound 
nuclei. In contrast to the previous works, a judgement about the 
neutron p-wave potential scattering probability was made by the p- 
wave scattering radius R/sub I/’ extracted by a consistent multipar- 
ameter analysis from the average differential neutron scattering 
cross sections at energies up to ~ 300 keV. The comparison of R/ 
sub I/’ values for 25 even-even nuclei and 9 A-odd nuclei has not 
revealed any difference between them, which would be an evidence 
in favour of the investigated effect. 8 refs.; 1 fig. 


6517 Nuclear Properties And Reactions, A= 90-149, 
Experimental 


27178 (GSI—87-65(Prepr.)) Hard photons in heavy ion 
collisions: direct or statistical?. Herrmann, N.; Bock, R.; 
Emling, H.; Freifelder, R.; Gobbi, A.; Grosse, E.; Hilden- 
brand, K.D.; Kulessa, R.; Matulewicz, T.; Rami, F. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.); Florence Univ. (Italy); Istituto Nazionale di 
Fisica Nucleare, Florence (Italy); Giessen Univ. (Germany, 
F.R.). 2. Physikalisches Inst.; Heidelberg Univ. (Germany, 
F.R.). Physikalisches Inst.; State Univ. of New York, Stony 
Brook (USA). Dept. of Physics). Oct 1987. 9p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88752468/JAW. 

Photons with energies from 2 to 60 MeV have been meas- 
ured in coincidence with binary fragments in the reaction /sup 92/ 
Mo + /sup 92/Mo at an incident energy of 19.5 A MeV. The 
rapid change of the y-ray spectrum and multiplicity with the frag- 
ment total kinetic energy in the exit channel indicates that the y- 
rays are emitted statistically by the highly excited fragments. Tem- 
peratures as high as 6 MeV are inferred. 


6518 Nuclear Properties And Reactions, A= 150-189, 
Experimental 


27179 (INIS-mf—11633) Study of a new magnetic dipole 
mode in the heavy deformed nuclei /sup 154/Sm, /sup 156/ 
Gd, /sup 158/Gd, /sup 164/Dy, /sup 168/Er, and /sup 174/ 
Yb by high-resolution electron spectroscopy. Bohle, D. 
(Technische Hochschule Darmstadt (Germany, F.R.). Fach- 
bereich 5 - Physik). 19 Dec 1985. 185p. (In German). NTIS 
(US Sales Only), PC A09/MF AOI. Order Number 
DE88752477/JAW. 

By inelastic electron scattering with high energy resolution a 
new magnetic dipole mode in heavy, deformed nuclei could be de- 
tected. For this the nuclei /sup 154/Sm, /sup 156/Gd, /sup 158/ 
Gd, /sup 164/Dy, /sup 168/Er, and /sup 174/Yb were studied at 
the Darmstadt electron linear accelerator (DALINAC) at small 
momentum transfer q = 0.6 fm/sup -1/ and low excitation ener- 
gies. A collective magnetic dipole excitation could be discovered in 
all nuclei at an excitation energy of E/sub x/ = 66 5A/sup -1/3/ 
MeV whereby 5 means the mass deformation. The transition 
strength extends in the mean to B(M1)arrow up = 1.3 p/sub N// 
sup 2/. A systematic study of the nucleus /sup 156/Gd yielded 
hints to a strong fragmentation of the magnetic dipole strength. A 
comparison of electron scattering, proton scattering, and nuclear 
resonance fluorescence experiments shows that the new mode is a 
pure orbital mode. (orig./HSI). 
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27180 (JINR-E—3-87-538) Spectroscopic information 
from /sup 178/Hf(n,2y)/sup 179/Hf reaction. Boneva, S.T.; 
Khitrov, V.A.; Popov, Yu.P.; Sukhovoj, A.M.; Vasil’eva, 
E.V.; Yazvitskij, Yu.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1987. 3p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
TI88702142/JAW. 

The /sup 179/Hf y-decay scheme, obtained by the method 
of summation amplitude of coinciding pulses (SACP) is given. The 
intermediate levels, excited by the most strong cascades are estab- 
lished up to 3.4 MeV excitation energy. More than 150 two-quanta 
cascades from 236 ones observed by means of the method of SACP 
of two Ge(Li) detectors are arranged in the y-decay scheme. 6 
refs.; 1 fig.; 1 tab. 


27181 (JINR-E—7-87-50) Observation of delayed nuclear 
fission in the region of /sup 180/Hg. Lazarev, Yu.A; 
Oganessyan, Yu.Ts.; Shirovskij, I.V.; Tretyakova, S.P.; 
Utenkov, V.K.; Buklanov, G.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions). 1987. 
lip. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number T188702146/JAW. 

Submitted to the journal Europhys. Lett. . 

The formation of nucleides undergoing delayed fission with 
half-lives in the range of T/sub 1/2/ > 1s has been observed in 
fusion-evaporation reactions induced by 230 MeV /sup 40/Ca and 
/sup 40/Ar projectiles on isotopically enriched targets of /sup 144/ 
Sm, /sup 147/Sm and /sup 150/Sm. The fission activity with T/sub 
1/2/=((0.70 +0. 12)-(0.70-0.09))s produced in the /sup 144/Sm+/ 
sup 40/Ca reaction has been found to be most striking one. The 
origin of this activity is explained as being due to B-delayed fission 
occurring in the chain /sup 180/T1 -> B/sup +/(EC)(0.7s)->/sup 
180/Hg*. The discovery of B-delayed fission in the Hg region 
opens up valuable prospects for spreading low-energy (E* = Q/ 
sub B(sup +)(EC)/) fission studies over neutron-deficient nuclei of 
many elements from the second half of the Mendeleev Periodic 
Table. 15 refs.; 2 figs.; 1 tab. 


6519 Nuclear Properties And Reactions, A= 190-219, 
Experimental 


27182 (INIS-mf—11620) Study of the nuclear structure 
of /sup 208/Pb by measurement of the neutron widths and 
the partial radiative widths of the reaction /sup 207/Pb(n,7). 
Koehler, R. (Technische Hochschule Darmstadt (Germany, 
F.R.). Fachbereich 5 - Physik). 30 May 1986. 159p. (In 
German). NTIS (US Sales Only), PC A08/MF A01. Order 
Number DE88752473/JAW. 

At the neutron time-of-flight spectrometer at CBNM, Geel, 
Belgium, three measurements on /sup 207/Pb have been performed. 
The aims of the measurements were to investigate distributions of 
neutron and y-strengths and to search for intermediate structures 
and non-statistical processes in the reaction /sup 207/Pb-+n. Spe- 
cial emphasis was put on the experimental determination of the M1- 
strength in /sup 208/Pb. For a high resolution transmission experi- 
ment with flightpath lengths of 200 and 400 m the measured ener- 
gies covered a range from 10 keV to 20 MeV with a AE/E = 10/ 
sup -4/ at E = 1 MeV. Analysis of the total cross section data was 
done with a R-matrix computer code, using the Reich-Moore ap- 
proximation. A capture measurement at a distance of 130 m to the 
neutron source was performed in order to determine the M1- 
strength in /sup 208/Pb. As a result of the transmission measure- 
ment two doorway-states could be identified. During the capture 
measurement two doorway states could be identified. The first of 
them is identical to the one observed in the p-wave neutron chan- 
nel, the partial widths are highly correlated in both channels. Addi- 
tionally a doorway structure with large transition strength to the 
first excited state of compound nucleus /sup 208/Pb was observed 
in another channel. Furthermore the level densities and strength 
functions were determined. For the level densities a strong parity 
dependence is observed. The measured Ml-strength between a 
lower limit of 6.8 psub(0/sup 2/) and an upper limit of 17.7 
psub(0/sup 2/) is consistent with recent calculations. (orig./HSI). 









ERA-13/11 / 3656 





27183 (ITEF—75(1987)) Investigation on the parity viola- 
tion in the /sup 207/Pb(n/sub pol/, y)/sup 208/Pb reaction. 
Abov, Yu.G.; Ermakov, O.N.; Karpikhin, I.L. and others. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 12p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
T188702099/JAW. 

The results of the investigation of P-odd asymmetry in the 
emission of y-rays after absorption of transverse-polarized neutrons 
by nuclei /sup 207/Pb are given. The measurements were carried 
out on polarized thermal neutron beam of the ITEP reactor. The 
obtained upper limit of the P-odd asymmetry coefficient is 1.7x10/ 
sup -5/ at the 90% confidence level. This result may be crucial for 
one-particle (valent) mechanism of the mixing of compound reso- 
nance wave function componets having opposite parities. 15 refs. 


27184 (JINR-R—1-87-42) Inclusive differential cross sec- 
tions for the formation of the middle mass fragments (z=—5- 
12) produced by the protons (2.6-7.5 GeV) interacting with Au 
nuclei. Avdejchikov, V.V.; Bogdanov, A.I.; Budilov, V.A. 
and others. (Radievyj Inst., Leningrad (USSR); Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1987. 16p. (In Russian). NTIS (US 
a Only), PC A02/MF AO1. Order Number T1I88702155/ 
JAW. 


Tables of experimental inclusive differential cross sections 
for the formation of production with charges 5-12 in the energy 
range 1.2-10 MeV/nucleon at the laboratory angle of 88 deg are 
presented. The fragments are produced by the protons with ener- 
gies from 2.6 to 77 GeV interacting with Au nuclei. The measure- 
ments have been performed on JINR synchrophasotron using a tel- 
escope of semiconductor silicon detectors and thin foil target 
placed within the accelerator chamber. 3 refs.; 1 fig.; 11 tabs. 


27185 (JINR-R—1-87-369) Inclusive differential cross 
sections for the production of the intermediate mass frag- 
ments (z=5-10) in interaction of 2.55 GeV protons with the 
gold nuclei. Avdejchikov, V.V.; Bogdanov, A.I.; Budilov, 
V.A. and others. (Radievyj Inst., Leningrad (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1987. 14p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A01. Order Number T188702158/ 
JAW. 

Tables of experimental inclusive differential cross sections 
for the production of fragments with 5-10 charges in the 1.2-10 
MeV/nucleon energy range produced by the protons with 2.55 
GeV are presented. Angles of registartion in the laboratory system 
are as follows: 29, 47, 71, 90, 104 and 119 deg. The measurements 
have been performed on JINR synchrophasotron using of the tele- 
scopes of the semiconductor silicon detectors and thin foil target 
placed in the accelerator chamber. 4 refs. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Experimental 


27186 (UCRL—97056) Neutron capture studies: 1, Multi- 
ple capture reactions and implications for calculated beta-de- 
layed fission rates: 2, The nuclear level structure of 238Np. 
Hoff, R.W. (Lawrence Livermore National Lab., CA 
(USA)). 19 Feb 1988. Contract W-7405-ENG-48. 15p. 
(CONF-8708101—15). NTIS, PC A03/MF AOl1; 1; GPO 
Dep. Order Number DE88006577/JAW. 

From 6. international symposium on capture gamma-ray 
spectroscopy; Leuven, Belgium (31 Aug 1987). 

Astrophysical r-process calculations of transbismuth elements 
are of interest because certain actinide pairs can be treated as 
chronometers in determining the duration of nucleosynthesis. For 
one such calculation where a particularly long galactic age was de- 
rived, 21 + 2 - 4 Gyr, we present evidence that the effect of beta- 
delayed fission appears to be seriously overestimated in uranium 
decay chains with A = 252 to 257. With this conclusion, it follows 
that this estimate of the galactic age must be considered more un- 
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certain than if the calculated rates of beta-delayed fission were 
found to be acceptable. The nuclear level structure of 238Np has 
been investigated using the 237Np(n,y)238Np reaction and the 
alpha decay of 242mAm as experimental probes. Having established 
a level scheme for 238Np that includes 47 excited levels and 93 sec- 
ondary transitions, we find a high degree of correspondence be- 
tween the experimental band structure and that of a semi-empirical 
model developed to predict excitations in odd-odd deformed nuclei. 
35 refs., 4 figs., 3 tabs. 


27187 Octupole deformation in /sup 227/Ac by single- 
proton stripping reactions: /sup 226/Ra(a, t)/sup 227/Ac and 
/sup 226/Ra(*He,d)/sup 227/Ac. Martz, H.E.; Sheline, 
R.K.; Lanier, R.G.; Hoff, R.W.; Struble, G.L.; Decman, 
D.J.; Burke, D.G.; Chasman, R.R.; Naumann, R.A. (Nucle- 
ar Chemistry Division, Lawrence Livermore National Lab- 
oratory, Livermore, California 94550). Physical Review [Sec- 
tion] C: Nuclear Physics; 37: No. 4, 1407-1419(Apr 1988). 
Contract W-7405-ENG-48. 

A radioactive /sup 226/Ra (t/sub 1/2/ = 1600 yr) target 
was used to study the /sup 226/Ra(a,t)/sup 227/Ac and /sup 226/ 
Ra(*He,d)/sup 227/Ac reactions at an incident energy of 30 MeV 
for both the a:and *He particles. These measurements have con- 
firmed most levels observed in earlier decay-scheme studies, and 
give evidence for 11 additional levels. Several of the new levels 
were used in the tentative assignment of two K/sup 7/ = (5/2/sup 
‘+- / bands. The experimental data are compared with results from 
the Nilsson model and a nonadiabatic, rigid, reflection-asymmetric 
rotor (octupole) model. Although the order and spacing of levels in 
this mass region can be explained better by models that include an 
octupole deformation, the spectroscopic strengths in /sup 227/Ac 
are in better agreement with those calculated for the reflection- 
symmetric potential. 


6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 27106, 27114, 27168, 27169, 27174, 27186, 
27302 


27188 (GSI—87-73-Prepr.) Materialization phase in the 
colour rope picture. Knoll, J. (Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt (Germany, F.R.)). Nov 
1987. 16p. (CONF-8708166—). NTIS (US Sales Only), PC 
A03 A01. Order Number DE88752469/JAW. 

From 6. international conference on ultra-relativistic nucleus- 
nucleus collisions; Nordkirchen, F.R. Germany (24 Aug 1987). 

The initial phase of ultra-relativistic nucleus-nucleus colli- 
sions where matter in form of quarks and real gluons is created is 
described in terms of a phenomenological strings with multiple 
colour charge sources at their ends. Consequences upon different 
observables are reviewed and discussed. 


27189 (IAE—4296/2) Change conversion transition rote 
of /sup 110m/. constantw = 1.11+-0.03keV) E1- 
isomer in the variations of valent zome configuration of silver 
atom shell. Grechukhin, D.P.; Soldatov, A.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1986. 27p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
T188701974/JAW. 

For silver atom valent band (VB) nine configurations in 
frames of relativistic Hartree-Fock-Slater method calculation of 
conversion spectrum for /sup 110m/ Ag El transition with the 
Planck constantw = 1110+ -30 eV energy is carried out. It is stated 
that 3s1/2-4s1/2 rane orbits manifest rather high stability (variations 
<or approx. 0.05%) of conversion spectrum relatively B3 atom 
configuration variations. Spatial zone of forming conversion proba- 
bility in 4p1/2-, 4p3/2-, 4d3/2- and 4d5/2-orbits leaves R=a/sub 0/ 
(a/sub 0/=5.29.10/sup -9/ cm) radius shere, that permits to expect 
essential effect of chemical surrounding in conversion spectrum. 23 
refs.; 4 figs.; 9 tabs. 


27190 (iC—87/23) Strong absorption model analysis of / 
sup 3/He scattering. Rahman, M.; Sen Gupta, H.M.; 
Rahman, M.A.; Abu Bakar Siddique. (International Centre 
for Theoretical Physics, Trieste (Italy); Dacca Univ. (Ban- 
gladesh). Dept. of Physics). (International Centre for Theo- 
retical Physics, Trieste (Italy)). Apr 1987. 15p. NTIS (US 
pr Only), PC A02/MF A011. Order Number T188702007/ 

Angular distributions of 25 and 41 MeV/sup 3/He-particles 
elastically scattered from a number of nuclei are analyzed in terms 
of the three-parameter strong absorption model of Frahn and 
Venter. The best fit parameter values are obtained which give the 
nuclear interaction radius and surface diffuseness. Data on inelastic 
scattering leading to the lowest 2/sup +/ state in a few nuclei are 
studied giving the quadrupole deformation parameter B/sub 2/. 
(author). 15 refs, 3 figs, 3 tabs. 


27191 (IC—87/24) Study of some (sd)/sup 4/ shell model 
states in /sup 20/F via the /sup 18/O(/sup 3/He,p) reaction. 
Sen Gupta, H.M.; Chowdhury, M.S.; Watt, F.; Hurst, M.J. 
(International Centre for Theoretical Physics, Trieste 
(Italy); Dacca Univ. gladesh). Dept. of Physics; Nucle- 
ar Physics Lab., Oxford (UK)).. (International Centre for 
Theoretical Physics, Trieste (Italy)). Apr 1987. 18p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
T188702008/JAW. 

A microscopic two-particle DWBA analysis is carried out 
on the /sup 18/O(/sup 3/He,p)/sup 20/F reaction leading to the 
(sd)/sup 4/ positive parity levels. The spectroscopic amplitudes 
were derived from the three single particle energies and sixty-three 
two-body matrix elements given by the shell model calculations or 
Halbert et al. based on an inert /sup 16/O core with the additional 
nucleons distributed in an unrestricted 1d/sub 5/2/-2s/sub 1/2/-1d/ 
sub 3/2/ model space. Angular distributions leading to several 1/ 
sup +/, 2/sup +/, 3/sup +/, 4/sup +/ and 5/sup +/(sd)/sup 4/ 
levels in /sup 20/F are fairly well reproduced. (author). 21 refs, 4 
figs, 3 tabs. 


27192 (IC—87/172) Measuring the QCD coupling con- 
stant a/sub s/ inside a nucleus. Hoodbhoy, P. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1987. 6p. 
NTIS (US Sales Only), PC A02/MF A0Ol. Order Number 
T1I88702058/JAW. 

Using the results of perturbative QCD for deep inelastic 
scattering of leptons from a polarized hadron target, we show how 
the QCD coupling constant a/sub s/ in a nuclear medium can be 
extracted in a model independent way. Predictions for a/sub s/ 
thus obtained are different for two models used to explain the EMC 
effect in nuclei, and hence the procedure can be used in principle to 
discriminate between the two. (author). 6 refs. 


27193 (INIS-SU—6/A, pp 4-11) On the existence of the 
termediate asymptotics in 


first ini relativistic nuclear collisions. 
Baldin, A.M.; Shakhbazian, B.A.; Kechechyan, A.O. (Joint 
Inst. for Nuclear Research, Dubna, USSR. Lab. of High 
Energy; Erevanskij Fizicheskij Inst., USSR). 1987. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE88780076/JAW. (N—2(22)-87). 

In JINR rapid communications. Collection. 

The multiple production of protons in relativistic nuclear 
collisions in the region of the limiting fragmentation of the carbon 
nucleus is studied. In approach in which the cross section is consid- 
ered as a function of the positive relativistic invariant quantities b/ 
sub ik/=-(u/sub i/-u/sub k/)/sup 2/, where u/sub i/P/sub i//m/ 
sub i/ are particle four-velocities, is used. It is shown that in the 
range 0.01<b/sub ik/<1 a universal behaviour of the cross sec- 
tions and the clusterization of the b/sub ik/ distributions, similar to 
the production of jets in the region b/sub ik/>>1, are observed. 
This fact enables to suggest the notion of a first intermediate 
asymptotics. The asymptotic behaviour of the cross section at large 
b/sub ik/ which was established earlier can naturally be called the 
second asymptotics. The measurement of the characteristics pos- 
sessing automodelity properties in the region of the first asympto- 
tics makes it possible to study the general properties of a high-excit- 
ed nucleon matter and the same measurement in the region of the 





27194 (JINR-E—2-86-750) Nonrelativistic model of two- 

particle decay. The pole approximation. Dittrich, J.; Exner, 

P. Goimt Inst. for Nuclear Research, Dubna (USSR). Lab. 

of Theoretical Physics). 1986. 22p. NTIS (US Sales Only), 

PC A02/MF AO1. Order Number T188702132/JAW. 
Sieiint Aeterna 5. Phys. B. 


following from the pole approximation. Excluding very short and 
the evaluation obtained is proportional to the 


saihetia Undeaateeaee agua titempided-aneage Wapaee 2) 
spectra are calculated within the framework of the model of lead- 
ing hadrons cascade and the additive quark model at VS/sub NN/ 
031.2 GeV im the central region. The calculations are in good 


2//sap +/, O/sub 3//sup +-/, O/sub 4//sup +-/, 1/sub 2//sup 
+-/, 2/sub 2//sap +-/, 2/sub 3//sap +-/, 2/sub 4//sup +-/, 3/ 
sub 2//sup +-/, 3/sub 3//sup +-/, 4/sub 1//sup +/ and 4/sub 


Dubna (USSR). Lab. 
retical Physics). 1987. 15p. NTIS (US Sales Only 
MF AO1. Order Number T188702144/JAW. 

By including the pairing and a-type interactions in the Ha- 
multonian the finite-temperature BCS (FTBCS) gap and Fermi enecr- 
dynamic potential (the Gibbs free energy). These equations have 
the same form both for the finite temperature and for the zero tem- 


- Order Number T188702172/JAW. 
The dynamic equations are obtained for the momenta of the 


double-charge-exchange i 
for the isotopes /sup 42/Ca, /sup 44/Ca, and /sup 43/Ca, recently 
measured at low energies, can be explained well by our taking ac- 
count of the position correlations of the valence neutrons in the re- 
spective ground states. 


California 91109). Physical Review 

clear Physics; 31: No. 4, 1369-137 Apr 1988). 
Nucleon-exchange effects are examined in the case where 
one of the nuclei involved exhibits properties of considerable clus- 
Oe i eee ee cen Sea 
the exchange-normalization kernel function in a three-cluster reso- 


formulation, indicate that, as in the case of no target 

the one-exchange and core-exchange terms are still the 

terms which make the dominant contribution. The characteristics of 
term are found to be rather imsensitive to the 


direct potential when the degree of clustering is appreciable. 


27201 Finite particle number effects and the relationship 
of the fermion dynamical symmetry model with the Nilsson 
oe aria dient cake nana ane MLW. See 
ment of Physics and Science, Drexel Universi- 
ty, Philadelphia, Pennsylvania 19 on Tk Physical Review [Sec- 
tion] C: Nuclear Physics; 31: No. 4, 1739-1750(Apr 1988). 
The fermion dynamical symmetry model is applied to an odd 
mass system via a strong coupling scheme and a direct comparison 
with the Nilsson model is made. , the deformed shell 
model Fermi-surface effect can be calculated from the fermion dy- 
namical symmetry model as an approximate solution to the spheri- 
cal shell model. Also, the finite particle number effect is studied 
with the fermion dynamical symmetry model, its effect is to renor- 
malize the moment of inertia and deformation as well as to cause an 
attenuation of the Coriolis interaction. 





a ins seneertien bs 0S) Dat deentation af 
hot compressed matter. Glendenning, N.K. (Nuclear Science 
Lawrence ee ee ee 
areas , California 94720). Physical Review [Sec- 
tion] C: Nuclear Physics, 31: No. 4, 1442-1446(Apr 1988). 


Fe Led Gad tee sald co Eee cele cede te eten a 
energy, which are functions of the chemical density, 
might possibly provide a means of determining that density. How- 
ever, the dependence on the compression modulus of the corre- 
sponding cold matter is found to be very low in this model. 
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92521). Physical Review [Section| C: Nuclear Physics; 31: No. 
4, 1447-1451(Apr 1988). 


double decay. 
(Los Alamos National Lab. NM (USA)). Comments on Nu- 

clear and Particle Physics; 18: No. 1, 31-54(Mar 1988). 

The paper outlines the events of double beta decay, and ex- 
plains the significance of this phenomenon for modern particle 
physics. A description is given of the historical perspective for 
beta decay and neutrino mass is described, followed by the problem 
of extracting information about the mass from data on the decay 
decay are discussed, and comparisons with other phencmena are 
made. (U.K). 
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REFER ALSO TO CITATION(S) 27301, 27321 


27208 eee eae Ne Oe Sores aoe: 


ra, Italy (30 Sep 1985). apie 
: Separate abstracts were prepared for the papers in this mect- 


{TIS (US Sales Only), PC AO2/MF" AOL. Order Number 
T188702169/JAW. 


It was the first experiment to show that it is possible on a level of 
~ 10/sup -5/ to determine by measuring the reflection coefficient 
(albedo) the probability of UCN loss per a collision with material 
surface. Under special conditions of the annealing of powders from 
weakly absorbing materials (copper, copper oxide, graphite) the au- 
thors managed to reach for the first time agreement of experimental 
data on the probability of UCN loss with those calculated with the 
help of the known capture cross sections and ncutron inelastic scat- 
tering cross sections. As a result, an UCN storage “anomaly” seems 
to be due to impurities in the storage materials. 11 refs; 3 figs; 1 
tab. 
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27211 (SLAC-PUB—4480) Neutron yield of medical elec- 
tron accelerators. McCall, R.C. (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). Nov 1987. Contract 
AC03-76SF00515. 4p. (CONF-880404—2). NTIS, PC A02/ 
MF AO1; GPO Dep. Order Number DE88004387/JAW. 

From 7. international congress of the International Radiation 
Protection Association; Sydney, Australia (10 Apr 1988). 

Shielding calculations for medical electron accelerators 
above about 10 MeV require some knowledge of the neutron emis- 
sion from the machine. This knowledge might come from the 
manufacturer's specifications or from published measurements of 
the neutron leakage of that particular model and energy of acceler- 
ator. In principle, the yield can be calculated if details of the accel- 
erator design are known. These details are often not available be- 
cause the manufacturer considers them proprietary. A broader 
knowledge of neutron emission would be useful and it is the pur- 
pose of this paper to present such information. 5 refs., 1 tab. 


27212 (SLAC-PUB—4492) Effect of hydrogenous shields 
on the average energy of neutron spectra. McCall, R.C.; Jen- 
kins, T.M. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Nov 1987. Contract AC03-76SF00515. 
4p. (CONF-880404—4). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE88004492/JAW. 

From 7. international congress of the International Radiation 
Protection Association; Sydney, Australia (10 Apr 1988). 

In a previous work, the authors and colleagues studied prob- 
lems of photoneutron transport in concrete rooms using the Monte 
Carlo transport program, MORSE and supporting experimental 
measurements. From this work, an empirical method of calculation 
was developed based on the average energy, anti E, of the neutron 
spectrum. Using this method, it is possible to calculate the effect of 
metal shielding and also scattering inside a concrete room based on 
anti E, and to provide a suitable conversion factor for converting 
fluence to either dose equivalent or to absorbed dose. For subse- 
quent shielding, TVL’s for polyethylene or concrete were given for 
two different geometries, one from the accelerator moderated by a 
heavy metal (sphere geometry) and the other from these same spec- 
tra modified by room scattering (long geometry). 3 refs., 4 figs. 


27213 (TRI—86-2, pp 97-106) Experience with target 
area shielding around the CERN 26 GeV proton synchrotron. 
Sullivan, A.H. (CERN, Geneva, Switzerland). Dec 1986. 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE88900349/JA W. (CONF-8606123—). 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

The CERN 26 GeV proton synchrotron (PS) has been in 
operation for more than 26 years, mainly supplying beams of high- 
energy protons to target areas for secondary particle production. 
Many radiation measurements have been made around the shields 
of these beam areas to assure that they are being safely operated 
and to understand the radiation fields that are found. It is shown 
that radiation levels outside the lateral shield of a target area can be 
reasonably predicted using relatively simple relations derived from 
shielding experiments. The level of the highly penetrating muon 
component in the forward direction from targets and beam dumps 
has also been studied and it is shown that it can be reasonably pre- 
dicted in a comparison between calculated and measured fluxes. 
Radiation resulting from particle cascades in the forward direction 
from targets are best determined from Monte Carlo calculations as 
is demonstrated in a comparison of high-energy particle fluxes from 
a beam dump. Current ideas on allowable levels of radiation and 
the criteria used to assess the effectiveness and acceptability of ac- 
celerator shields is presented. Shielding problems related to the 
CERN antiproton production facility are discussed where it was 
found that the radiation being transmitted through the lateral shield 
of the target area is insignificant compared that escaping along 
holes and ducts through the shield. In particular, problems encoun- 
tered with negative pions coming through the beam channel in the 
target area shield are discussed and the proposals for reducing the 
radiation levels in an updated version of the machine are presented. 
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27214 Production of HO/sub 2/ within the track core in 
the heavy particle radiolysis of water. LaVerne, J.A.; Burns, 
W.G.; Schuler, R.H. (Radiation Lab., Univ. of Notre Dame, 
Notre Dame, IN 46556). pp 69 of Thirty-third annual meet- 
ing of the Radiation Research Society (Abstracts). Philadel- 
phia, PA; Radiation Research Society (1985). (CONF- 
85051 13—). 

From 33. annual scientific meeting of the Radiation Research 
Society; Los Angeles, CA, USA (5 May 1985). 

The molecular oxygen yield has been measured in the radiol- 
ysis of deaerated ferrous sulfate-cupric sulfate solutions irradiated 
with /sup 4/He, /sup 7/Li, /sup 9/Be, /sup 11/B and /sup 12/C 
ions. The initial ion energy was varied from a few MeV to about 30 
MeV. The O/sub 2/ yield in this system can be taken as a measure 
of the HO/sub 2/ yield and for each particle is found to decrease 
rapidly with increasing ion energy. The differential HO/sub 2/ 
yield is found to vary from —0.25 with low energy carbon ions to 
—0.025 with the high energy helium ions; the latter is similar to the 
yield found with fast electrons. At a given LET the yield of HO/ 
sub 2/ decreases with increasing particle Z. The authors conclude 
that HO/sub 2/ production primarily reflects the local density of 
energy deposition within the track core and not the partition of 
energy between the core and delta rays. 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 27211 


27215 (DOE/ER/60402—2, pp 28-37) Calculation of 
nondiffused proximity functions from cloud-chamber data, 
Zaider, M. Apr 1987. NTIS, PC A06/MF AOl. Order 
Number DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

To a large extent the cloud chamber is an ideal microdosi- 
metric device: by measuring the positions of ionizing events in 
charged-particle tracks one can generate - with a flexibility 
matched only by Monte-Carlo simulations-any microdosimetric 
quantity of interest, ranging from lineal energy spectra (in volumes 
of practically arbitrary shape and size) to proximity functions, that 
is, distributions of distances between energy transfer points in the 
track. Cloud-chamber data analyzed in such ways have been indeed 
reported for a variety of radiations. In view of these clear advan- 
tages it is certainly surprising that, within the microdosimetric com- 
munity, only one group (at Harwell, UK) is actively involved in 
such work and that, furthermore, cloud-chamber results are used 
essentially only as a testing ground for Monte-Carlo calculations. It 
appears that this reluctance can be traced to the fact that the tracks 
are distorted by the diffusion of droplets during their growth. This 
diffusion - which is of the order of several nanometers (in unit-den- 
sity material), although rather insignificant vis-a-vis conventional 
microdosimetry, can be a serious limitation in view of modern theo- 
ries of radiation action which emphasize energy deposition events 
at the nanometer level. The purpose of this research activity is to 
show that, using a rather straight-forward mathematical procedure, 
one can unfold the effect of diffusion from proximity functions. 
Since the nondiffused proximity function can be used to calculate 
other microdosimetric. quantities an important limitation of the 
cloud-chamber data can thus be avoided. 


27216 (DOE/ER/60402—2, pp 54-56) Microdosimetry 
of pulsed beams using the variance-covariance method. 
Kliauga, P. Apr 1987. NTIS, PC A06/MF AOl1. Order 
Number DE87609703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

Variance-covariance measurements of dose mean _ lineal 
energy were made for 10-MeV x-rays and 9 and 18-MeV electrons 
from a pulsed linear accelerator at Rhode Island Hospital. Two in- 
dependent analog-to-digital converters were used to obtain data 
from two spherical proportional counters in synchrony with the 
beam pulses. Measurements were made for 1/2, 1, and 2 microme- 
ter simulated sizes. Comparison with previous work by the same 
authors using conventional techniques for the same machine yielded 
good agreement. 
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27217 (DOE/ER/60402—2, pp 57-59) Microdosimetry 
of HZE ions at the BEVALAC. Kliauga, P.; Rossi, H.H. 
Apr 1987. NTIS, PC A06/MF AOI. Order Number 
DE87009703/JA W. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

The initial modest efforts of members of the Radiation Re- 
search Laboratory to perform microdosimetric measurements on 
heavy ions at Berkeley grew over the years into a substantial col- 
laborative effort involving a considerable number of people. When 
the first measurements, done with different size wall-less counters 
showed that the large extension of delta rays and fragmentation 
products made a broad beam technique impractical, a large tank 
was constructed in order to do measurements in an impact parame- 
ter mode, taking spectra as a function of distance of a tightly fo- 
cused beam from the detector. Improvements were made in this 
technique over a period of several years, since one of the major 
problems in the Bevalac experiment has always been the necessarily 
sporadic nature of the effort, due primarily to lack of substantial 
beam time. The latest evolution of this method utilized a position- 
sensitive solid state detector mounted behind the proportional 
counter, allowing acquisition of data over a range of impact param- 
eters simultaneously. Measurements performed on iron ions of 600 
MeV/ amu are reported. 


27218 (DOE/ER/60402—2, pp 60-63) Variance-covar- 
iance measurements of anti y/su ny, for 6-MeV neutrons 
using wall-less spherical detectors. Goldhagen, P.; Marino, 
S.; Kliauga, P. Apr 1987. NTIS, PC ‘A06/ME Al. Order 
Number DE87009703/JAW. 

In Radiation physics and biology: Progress report for period 
December 1, 1986-November 30, 1987. 

The variance-covariance technique provides a way to meas- 
ure mean microdosimetric quantities such as anti y/sub D/ for ac- 
celerator-produced radiation in simulated volumes with a wide 
range of sizes, including sizes an order of magnitude smaller than is 
possible with conventional methods of microdosimetry. The first 
experimental realization of the variance-covariance method was ac- 
complished in 1984 by Lennart Lindborg of the Swedish National 
Institute of Radiation Protection in collaboration with members of 
this Laboratory. The measurements were of anti y/sub D/ for mon- 
oenergetic 6-MeV neutrons produced at the Radiological Research 
Accelerator Facility (RARAF). The recent measurements go 
beyond the earlier ones in a number of ways. It is important that 
the new detectors are spherical because for spherical sites there is 
an expression relating values of y/sub D/ in a range of site sizes to 
the energy transfer proximity function. In addition, good measure- 
ments with the new detectors have already been made in sites with 
mean chord lengths as small as 20 nm, compared with a useful min- 
imum of 50 nm in the first experiments. 


27219 (INIS-BR—919) Personal monitoring with thermo- 
luminescent dosimeters of LiF and CaSO/sub 4/. Miano, 
S.C.; Luporini, S.S.; Mascarenhas, S.R. (Sapra-Servico de 
Assessoria e Protecao Radiologica S/C Ltda., Sao Carlos 
(Brazil)). Jun 1987. 9p. (In Portuguese). NTIS (US Sales 
Only), PC A02/MF AOl1. Order Number DE88701460/ 


The fundamental aspects of TLD personal radiation dosime- 
try used by SAPRA (Servico de Assessoria e Protecao Radiolo- 
gica) which consists of monitors provided with thermoluminescent 
sensores LiF (Lithium Fluoride) and CaSO/sub 4/ (Calcium Sul- 
phate); in the tablets agregated with teflon are presented. (L.M.J.). 


27220 (INIS-BR—963, pp 7-8) Dosimetry and monitor- 
ing of x-ray strait beams produced 

tor, for application in radi q C.F. de; 
Vizeu, D.M. (Universidade Estadual de Campinas (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC A1l1/MF 
er Order Number DE88701617/JAW. (CONF-8710295— 


From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 
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27221 (INIS-BR—963, pp 9-10) Discussion of protocols 
and standardization of dosimetry of high energy beams. Ce- 
catti, E.R. (Instituto de Radioprotecao e Dosimetria, Rio de 
Janeiro (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC A1ll/MF AOl. Order Number DE88701617/ 
JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


27222 (INIS-BR—963, pp 71-72) Evaluation of radiation 
levels in different surgeries. Santos, M.C.P.S.; Almeida, A. 
de; Bellucci, A.D.; Ghilardi Netto, T. (Sao Paulo Univ., Ri- 
beirao Preto (Brazil). Faculdade de Medicina). 1987. (In 
Portuguese). NTIS (US Sales Only), PC All/MF AO1. 
Order Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


27223 (INIS-BR—963, pp 42) Radiation dose distribu- 
tion in neigh of irradiated interfaces by Co-60 
beams. Falcao, R.C.; Malamut, C.; Freitas, Lea C. de. (Rio 
de Janeiro Univ. (Brazil); Instituto de Radioprotecao e Do- 
simetria, Rio de Janeiro (Brazil)). 1987. (In Portuguese). 
NTIS (US Sales Only), PC All/MF A0Ol1. Order Number 
DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 
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REFER ALSO TO CITATION(S) 26283, 26357, 26459, 26579, 27214 


27224 (IC—87/6) Charge density wave scattered by 
single impurity. Lin Jiencheng. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jan 1987. 12p. NTIS 
(US Sales Only), PC A02/MF A0Ol. Order Number 
T188701990/JAW. 

The Charge Density Wave (CDW) scattered by a single im- 
purity with both backward and forward scattering is studied. In the 
strong and weak pinning limits, the pinning force acting on CDW 
is the same as that of backward scattering, while the bound state 
and the electron density are different. (author). 4 refs. 


27225 (IC—87/18) Calculation of deep levels in semicon- 
ductors by using a recursion method for super-cells. Wong 
Yongliang. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jan 1987. 28p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number T188702002/JAW. 

The paper presents the theory of deep levels in semiconduc- 
tors, the super-cell approach to the theory of deep level impurities, 
the calculation of band structure by using the tight-binding method 
and the recursion method used to study the defects in the presence 
of lattice relaxation and extended defect complexes. 47 refs. 


27226 (IC—87/20) Photoreflectance of GaAs/A1GaAs 
multiple quantum wells. Zhuang Weihua; Teng Da; Sun 
Dianzhao; Jiang Desheng. (International Centre for Theo- 
retical Physics, Trieste (Italy); Academia Sinica, Beijing, BJ 
(China). Inst. of Semiconductors). (International Centre for 
Theoretical Physics, Trieste (Italy)). Jan 1987. 6p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
T188702004/JAW. 

Room-temperature photoreflectance has been performed on 
GaAs-AlGaAs quantum wells with well widths ranging from 40 A 
to 144 A. The allowed (An = 0) heavy hole to conduction (h/sub 
1/, h/sub 2/, h/sub 3/) and light hole to conduction (1/sub 1/, 1/ 
sub 2/) transitions have been observed in a 144 A sample. (author). 
4 refs, 1 fig., 1 tab. 
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27227 (iC—87/33) Local environment approach for deep- 
level defects in semiconductors: Application to the vacancy in 
silicon. Wang Yongliang; Lindefelt, U. (International Centre 
for Theoretical Physics, Trieste (Italy); Lund Univ. 
(Sweden). Dept. of Theoretical Physics). (International 
Centre for Theoretical Physics, Trieste (Italy)). Apr 1987. 
39p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number T188702017/JAW. 

A local environment approach for calculation of the elec- 
tronic structure of localized defects in semiconductors is described. 
The method starts out from a description of localized orbitals or 
tight-binding model for semiconductors and is based on the recur- 
sion method of Haydock. A repeated symmetrical supercell con- 
taining 686 atoms plus defects is formed, both the translational and 
point-group symmetry of the crystal are fully exploited. In this 
paper, we report an application of this approach to an undistorted 
isolated vacancy by using a self-consistent Hamiltonian. A bound 
state of T/sub 2/ symmetry at 0.87 eV above the valence-band 
edge and a number of band resonances within the valence-band 
were extracted using Lanczos algorithm and a continued-fraction 
representation of the local density of states. It was found that the 
T/sub 2/ symmetry gap state is mainly p-like and most of the wa- 
vefunction for one of the A/sub 1/ symmetry resonances is concen- 
trated on the vacant site and another concentrated on the first 
neighbors of the vacancy. From the small shifts of the band edges 
of silicon with a vacancy, we can conclude that the supercell is big 
enough and the interaction between the defects of different super- 
cells is negligible. (author). 37 refs, 12 figs. 


27228 (IC—87/34) Adhesive forces at bimetallic inter- 
faces. Das, M.P.; Nafari, N.; Ziesche, P.; Kaschner, H.R. 
(International Centre for Theoretical Physics, Trieste 
(Italy); Technische Univ., Dresden (German Democratic 
Republic). Sektion Physik). (International Centre for Theo- 
retical Physics, Trieste (Italy)). Mar 1987. 15p. NTIS (US 
oe Only), PC A02/MF AO1. Order Number T188702018/ 
AW. 

Force concepts in condensed systems have progressed sig- 
nificantly in recent years. In the context of bimetallic interfaces we 
consider the Pauli-Hellman-Feynman theorem, use it to check the 
variational calculations of interfacial energies and estimate the force 
constants. (author). 13 refs, 2 figs, 2 tabs. 


27229 (iC—87/46) Natural convection flow of a radiating 
rarefied gas between concentric rotating spheres. Bestman, 
A.R. (International Centre for Theoretical Physics, Trieste 
(Italy)). May 1987. 24p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188702030/JAW. 

The gasdynamics of a rarefied gas between two concentric 
rotating spheres is studied when the temperatures of the spheres are 
large enough for radiative heat transfer to be significant. Assuming 
the gas is slightly rarefied, the problem is modelled by the differen- 
tial Navier Stokes equations and slip boundary conditions. When 
the buoyancy parameter is small, asymptotic approximation is 
adopted for the solution. On the assumption that the gas is optically 
thick and invoking the Rosseland differential approximation for ra- 
diation, the basic nonlinear approximation is integrated in a close 
form. The higher approximations which are linear are tackled by 
finite difference scheme. Quantitative discussions of the results are 
presented. The problem is important in vacuum technology, astro- 
ver and new aircraft and rocket technology. (author). 2 refs, 2 

gs. 


27230 (IC—87/63) Generalized model for site percolation 
with two independent concentrations. Lin Jiancheng. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
May 1987. 12p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number T188702047/JAW. 

In this paper the usual site percolation problem with single 
concentration is generalized to the one that contains two independ- 
ent concentrations. Using the real space renormalization technique 
we derive an exact transformation for the one dimensional lattice 
and a cluster transformation for triangle lattice in two dimensions. 
The critical exponents and the percolation threshold concentrations 
obtained are the same as those of the usual single concentration 
percolation problem. Critical line and flow diagram in the two con- 
centration parameters space are also given. (author). 10 refs, 6 figs. 
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a (IC—87/64) Molecular-dynamics theory of the 

perature-dependent surface phonons of W(001). Wang, 
CZ Z.; Fasolino, A.; Tosatti, E. (International School of Ad- 
vanced Studies, Trieste (Italy)). (International Centre for 
Theoretical Physics, Trieste (Italy)). Apr 1987. 27p. NTIS 
(US Sales Only), PC A03/MF A0Ol. Order Number 
TI88702048/JAW. 

We study the temperature-dependent zone-boundary surface 
phonons across the c(2x2)->1x1 reconstruction phase transition of 
the clean W(001) surface. Velocity-velocity correlations and hence 
the phonon spectral densities are calculated by molecular dynamics 
for the surface atoms of a finite thickness (001) slab, with interato- 
mic potentials established in a previous study of the surface statics. 
Our calculated k = (1/2,1/2)(27/a) surface phonon are dominated 
by three main low-frequency modes. Of these, the longitudinal and 
the shear horizontal are reconstruction-related and display critical 
broadening and softening at the phase transition, while the third, 
the shear vertical, is basically unaffected. The reconstruction phase 
mode, shear horizontal, appears to be responsible for the phase fluc- 
tuations which destroy long-range order at the transition. (author). 
30 refs, 12 figs. 


27232 (IC—87/169) Two-dimensional Hubbard model 
with strong electron repulsion. Ioffe, L.B.; Larkin, A.I. (AN 
SSSR, Moscow. Inst. Teoreticheskoj Fiziki). (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1987. 
29p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number TI88702055/JAW. 

The 2D Hubbard model is studied in the limit u/t >> 1. It 
is shown that almost all phase transitions are the first order transi- 
tions with the metastable state lifetime depending discontinuously 
on the external parameters. The phase transition from the ferromag- 
netic to the ferrimagnetic state in a strong magnetic field is the ex- 
ception: it is the second order in the model with a half filled elec- 
tron band and it is the weakly first order transition in a model with 
a nearly half filled electron band. In the latter case the supercon- 
ductive state is formed. (author). 4 refs, 4 figs. 


27233 (IC—87/170) Power spectra and dispersion curves 
of one- and two-phonon surface polaritons with damping. 
Stoychev, K.T. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jul 1987. 29p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number T188702056/JAW. 

Electric field power spectra of damped one- and two- 
phonon surface polaritons (SP) are calculated using the electro- 
magnetic Green functions approach. The spectra are compared 
with the dispersion curves derived from the SP dispersion relation 
in case of spatial or temporal damping, and it is argued that the 
concept of spatial damping is inappropriate for the description of 
SP with large wavevectors. SP in the two-phonon (2P) region are 
investigated near 2P bound states and in the region of 2P bands 
with different intensities and shapes. The existence of three differ- 
ent types of surface 2P states is shown and their contribution to the 
SP power spectrum is analyzed. The effect of anharmonicity on 
surface 2P states and on 2P surface polaritons is studied. (author). 
31 refs, 7 figs. 


27234 (INIS-BR—963, pp 38) Review of theoretical 
methods used in the analysis of interface effects submitted to 
radiation beams. Malamut, C.; Freitas, Lea C. de; Falcao, 
R.C. (Instituto de Radioprotecao e Dosimetria, Rio de Ja- 
neiro (Brazil); Rio de Janeiro Univ. (Brazil)). 1987. (In Por- 
tuguese). NTIS (US Sales Only), PC All/MF AO1. Order 
Number DE88701617/JAW. (CONF-8710295—). 

From 21. Brazilian Congress of Radiology; Sao Paulo, SP, 
Brazil (10 Oct 1987). 


27235 Oe te pp 95) Liotropic liquid aa 
polymerization and their phase transitions determination by 
the positron annihilation technique. Alvarez, J.C.; Lopez, R.; 
Millan, S.; Fucugauchi, L.A. (Instituto Nacional de Investi- 
gaciones Nucleares, Mexico City). Dec 1986. (In Spanish). 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE88780067/JAW. (CONF-861201—). 
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From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


27236 Oe ee pp 97) Positron annihilation 
technique application to solid state polymerization of triox- 
ane. Sanchez, V.; Millan, S.; Fucugauchi, L.A. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City). Dec 
1986. (In Spanish). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE88780067/JAW. (CONF-861201—). 

From 6. symposium on nuclear chemistry, radiochemistry 
and radiation chemistry; Puebla, Mexico (1 Dec 1986). 


27237 (JAERI-M—87-134, pp 179-180) Low-energy ion- 
beam surface crystallography. Aono, Masakazu. (Institute of 
Physical and Chemical Research, Wako, Saitama (Japan)). 
Sep 1987. NTIS (US Sales Only), PC Al1/MF AO1. Order 
Number DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 


27238 GAERI-M—$7-134, pp re Positron annihi- 
lation lifetime measurements of iron, iron alloys and molybde- 
num irradiated by a Tandem accelerator. Kuramoto, Eiichi; 
Tsukuda, Noboru; Takenaka, Minoru; Takano, Yosoko; Ki- 
kuchi, Naoki; Nishizaki, Minoru; Mitarai, Shiro; Kuroyan- 
agi, Tokihiro. (Kyushu Univ., Fukuoka (Japan). Research 
Inst. for Applied Mechanics). Sep 1987. NTIS (US Sales 
Only), PC All/MF A0Ol. Order Number DE88780070/ 
JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

High energy Ni ions (90 - 100 MeV) were irradiated to vari- 
ous specimens (Fe, JFMS(Fe-10Cr-2Mo- - - ) and Mo) at room tem- 
perature to final doses 0.01 - 0.1 dpa in range average. After irra- 
diation specimens were investigated through isochronal annealing 
where a positron annihilation lifetime was measured. Three compo- 
nent analyses of lifetime spectra showed that during annealing inter- 
stitial clusters and microvoids were recovered stepwise and disap- 
peared completely at high temperatures. 


27239 (JAERI-M—87-134) Report of the second joint 
seminar on atomic physics, solid state physics and material 
sciences in the energy region of tandem accelerators. (Japan 
Atomic Energy Research Inst., Tokyo). =. 1987. vp. 
(CONF-8701114—). NTIS (US Sales Only), PC Ail/MF 
A01. Order Number DE88780070/JAW. 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Individual papers have been indexed separately. (WRF) 


27240 (JINR-E—14-87-278) Inelastic scattering of ther- 
mal neutrons on heavy fermion system CeAl/sub 3/. Gore- 
mychkin, E.A.; Natkaniec, I.; Muehle, E.; Chistyakov, O.D. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics; Karl-Marx-Universitaet, Leipzig (German 
Democratic Republic). Sektion Physik; AN SSSR. Moscow. 
Inst. Metallurgii). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1987. 4p. NTIS (US 
ne Only), PC A02/MF AO01. Order Number TI88702152/ 
AW. _— 


Submitted to the journal JETP Lett. . 

Inelastic scattering of thermal neutrons on heavy fermion 
system CeAl/sub 3/ in a large energy transfer range (up to ~ 100 
meV) has revealed an unusual aspect of the magnetic response 
function. Besides the peculiarity at the energy transfer of ~ 8 meV 
due to crystal level transition within the ground multiplet of the 
Ce/sup +3/ ion in the crystalline electric field, strong magnetic 
scattering up to 60 meV energy was observed. 16 refs.; 2 figs.; 1 
tab. 
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27241 (JINR-R—14-87-38) Phase transition effects and 
the incommensurate modulated single crystal of Sr/sub 0.7/ 
Ba/sub 0.3/Nb/sub 2/O/sub 6/. Balagurov, A.M.; Savenko, 
B.N.; Prokert, F. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics; Zentralinstitut fuer Kern- 
ae Rossendorf bei Dresden (German Democratic 
ublic)). (Joint Inst. for Nuclear Research, Dubna 
(USSR) Lab. of Neutron Physics). 1987. 13p. (In Russian). 
S (US Sales Only), PC A02/MF A0O1. Order Number 
TISSTONISOJTAW. 

On the mixed crystal of tetragonal tungsten bronze type 
structure Sr/sub 0.7/Ba/sub 0.3/Nb/sub 2/O/sub 6/ the incommen- 
surate (IC) modulated structure and phase transition (PT) phenom- 
ena were investigated at room temperature (RT) and at four steps 
up to 773 K using the neutron time-of-flight diffractometry and at 
RT the triple-axis technique, too. At RT the influence of an electric 
poling field on the structure has been measured. At cooling below 
T/sub c/ a change of structure is indicated at first only by diffuse 
elastic scattering of streaks, widely extended perpendicularly to the 
c axis around (ool) reflections. The PT into the polar phase, which 
is influenced by aging and favoured by an electric poling field, be- 
comed visible due to a change of the lattice parameters and the ap- 
pearance of a (h/2k/21/2) superstructure. The existence of another 
PT is indicated by a strong change of intensity of distinct Bragg 
reflections between 500 K and 773 K. A clear connection was not 
found between this PT and a reflection splitting in the spectra. 9 
refs.; 13 figs. 


(KFTI—87-39) Simulation of sputtering in multi- 
component solids by ion bombardment. Basic physical models. 
Nikiforov, V.I.; Pavlenko, V.I.; Slabospitskij, R.P.; Khir- 
nov, I.V. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhni- 
cheskij Inst.). 1987. 9p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number T188702199/JAW. 

Base version of the problem-oriented program system 
PERST for investigation by a mathematical simulation method of 
sputtering of multicomponent solids by ions heavier than lithium in 
the range of kinetic energies of 50 eV-500 keV at incidence angles 
of 0-90 deg has been developed. Basic physical models, on which 
projecting of the base version PERST is based, are considered. 16 
refs.; 2 figs. 


27243 (KURRI-TR—296, epi) Moessbauer study of 


the trinuclear clusters in [Fe:** MO (O2CR)Is] X (M = 
Mn*, Fe* and Ni**). Takano, M.; Shinjo, T.; Blake, A.B. 
Sep 1987. NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE88900377/JAW. (CONF-8707148—). 

From 1. KUR symposium on hyperfine interactions; Kyoto, 
Japan (20 Jul 1987). 

The antiferromagnetic nature of the intercluster interactions 
in the title compounds gives rise to the ground state characterized 
by cluster spin of S = 3/2, 1/2, and 1 for M = Mn, Fe, and Ni, 
respectively. The spin polarization of the Fe** ions was measured 
by the Moessbauer effect. For the M = Mn and Fe compounds, 
measurements were extended to 0.04 K by using a *He-*He dilu- 
tion refrigerator. Slowing down of the cluster spin relaxation and 
an antiferromagnetic ordering due to intercluster interactions were 
observed for the M = Mn and Fe compounds, respectively. 4 ref- 
erences, 3 figures, 1 table. 


27244 (LAFI—102) High-frequency ultrasound effect 
upon neutron and X-ray dynamic scattering in a deformed 
monocrystal. Iolin, E.M. (AN Latvijskoj SSR, Riga. Inst. 
Fiziki). 1987. 21p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A01. Order Number T188702201/JAW. 

A theory of high-frequency ultrasound effect upon both neu- 
tron and X-ray scattering has been developed for slightly deformed 
single crystals. The ultrasound has been shown to violate adiabatic 
motion of excitaion points on dispersion surfaces and to affect dif- 
fraction in a strong non-monotonous way. It has been found that 
the ultrasound causes the Pendellosung effect in deformed single 
crystals. 
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27245 (RISO-M—2648) Positron annihilation in noble 
gas bubbles in metals. Jensen, K.O. (Risoe National Lab., 
Roskilde (Denmark); Aarhus Univ. (Denmark)). Nov 1987. 
94p. NTIS (US Sales Only), PC AOS/MF A0Ol1 - Risoe Li- 
brary, DK-4000 Roskilde. Order Number 1T188753015/ 
JAW. 

An experiméntal and theoretical investigation of positron an- 
nihilation in noble gas bubbles in metals is presented. A theoretical 
treatment of atomic structure and positron states in noble gas bub- 
bles has been made. The Al-He and Cu-Kr systems are considered 
as specific examples. For large bubbles (radii above a few tens of 
A) a calculational scheme is developed combinding molecular dy- 
namics results for the metal-noble gas interface with positron calcu- 
lations. It is demonstrated that a positron is trapped at the surface 
of a noble gas bubble, i.e. at the metal-gas interface, and relation- 
ships between gas density and positron lifetime were obtained for 
the systems considered. For small vancancy-noble gas clusters com- 
plementary positron results obtained with the calculational method 
developed by Puska and Nieminen are presented. Aluminium sam- 
ples containing He bubbles produced by 600 MeV proton irradia- 
tion at temperatures in the range 375-728 K were investigated ex- 
perimentally by positron annihilation techniques. Some samples 
were studied both in the as-irradiated state and after annealing. 
Evaluation of bubble parameters, ie.e the gas density inside bubbles 
and the average bubble size and concentration, were made from the 
positron lifetime results. For the samples irradiated above 655 K a 
very narrow component is present in the angular correlation spec- 
tra. This component is interpreted to be due to a positronium-like 
positron state in the He bubbles, which is attributed to the presence 
of impurity atoms, possibly Na, at the surfaces of the bubbles. Posi- 
tron lifetime results for Cu and Ni containing high concentrations 
of Kr are briefly discussed. Positron estimates of Kr densities inside 
Kr bubbles are consistent with independent estimates. The effect on 
the positron lifetime of Kr adsorption at the surfaces of large bub- 
bles present in the samples after annealing to high temperatures is 
demonstrated. 108 refs. 


27246 Dimensional crossover for a quasi-one-dimensional 
polaron. Sernelius, B.E. (Solid State Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review [Section] B: Condensed Matter; 37: No. 12, 7079- 
7082(15 Apr 1988). Contract AC05-840R21400. 

The limiting behavior of the polaron ground-state energy 
and effective mass are studied theoretically as the polaron dimen- 
sion approaches one. The one-dimensional limit is approached in 
two different ways. The effects from the presence of a macroscopic 
number of carriers on the polaron ground-state energy and mass are 
investigated. It is found that the energy shifts are always enhanced 
in the presence of the carriers and their presence does not necessar- 
ily lead to a reduction in the effective-mass enhancement. 


27247 Soliton dynamics of hydrogen-bonded networks: A 
mechanism for proton conductivity. Pnevmatikos, S. (Center 
for Nonlinear Studies, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review Letters; 
60: No. 15, 1534-1537(11 Apr 1988). 

The dynamics of protons in hydrogen-bonded quasi one-di- 
mensional networks is described in terms of a diatomic lattice 
model with a doubly periodic on-site potential. The discrete system 
is reduced to a continuum double sine-Gordon equation for the pro- 
tonic part plus an easily solvable differential equation for the heavy 
part. Its two-component kink solitons correspond to the ionic and 
Bjerrum defects. The correct response of these solitonic defects to 
an externally applied electric field makes this system a suitable 
model for qualitative and quantitative description of the protonic 
conductivity in hydrogen-bonded networks. 


27248 Elastic fracture in random materials. Beale, P.D.; 
Srolovitz, D.J. (Department of Physics, University of Colo- 
rado at Boulder, Campus Box 390, Boulder, Colorado, 
80309-0390). Physical Review [Section] B: Condensed Matter; 
37: No. 10, 5500-5507(1 Apr 1988). 

We analyze a simple model of elastic failure in randomly in- 
homogeneous materials such as minerals and ceramics. We study a 
two-dimensional triangular lattice with nearest-neighbor harmonic 
springs. The springs are present with probability p. The springs can 









ERA-13/11 / 3664 


only withstand a small strain before they fail completely and irre- 
versibly. The applied breakdown stress in a large, but finite, sample 
tends to zero as the fraction of springs in the material approaches 
the rigidity percolation threshold. The average initial breakdown 
stress, o/sub b/, behaves as o/sup p//sub b/=[A(p)+ B(p)in(L)]}-, 
where L is the linear dimension of the system and the exponent p is 
between 1 and 2. The coefficient B(p) diverges as p approaches the 
rigidity percolation threshold. The breakdown-stress distribution 
function F/sub L/(o) has the form F/sub L/(o)=1-exp[-cL?exp(- 
k/o/sup p/)]. The parameters c and k are constants characteristic 
of the microscopic properties of the system. The parameter k tends 
to zero at the rigidity percolation threshold. These predictions are 
verified by computer simulations of random lattices. The break- 
down process can continue until a macroscopic elastic failure 
occurs in the system. The failure occurs in two steps. First, a 
number of springs fail at approximately the strain which causes the 
initial failure. This results in a system which has zero elastic modu- 
lus. Finally, at a considerably larger strain a macroscopic crack 
forms across the entire sample. 


27249 Calculation of diffuse scattering near Bragg reflec- 
tions from coherent precipitates. Iida, S.; Larson, B.C.; 
Tischler, J.Z. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831-6024). Journal of 
Materials Research; 3: No. 2, 267-273(Mar 1988). Contract 
AC05-840R21400. 

Numerical calculations of the diffuse scattering near Bragg 
reflections from coherent solute precipitates in a dilute alloy have 
been made. Results are presented for spherical precipitates in an 
elastically isotropic continous medium where the calculations have 
been reduced to a one-dimensional numerical integral. The scatter- 
ing is separated into direct scattering from the precipitates, the 
Huang scattering from the lattice distortions, and the higher-order 
distortion scattering; calculations are presented for 50 A radius pre- 
cipitates with an internal strain of -1.5%, and the sensitivity of the 
scattering to changes of the size and the internal strain of the preci- 
pitates is demonstrated. The possibility of using such scattering for 
the determination of the concentration, size distribution, and inter- 
nal strain of solute precipitates is discussed. 
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REFER ALSO TO CITATION(S) 26319, 26323, 26324, 26348, 26467, 27005, 
27006, 27007, 27232 


27250 (BARC—1376) Superconductivity in power engi- 
neering. Chaddah, P.; Dande, Y.D.; Dasannacharya, B.A.; 
Malik, M.K.; Raghavan, R.V. (Bhabha Atomic Research 
Centre, Bombay (India)). 1987. 1lp. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88701414/JAW. 

The advantages of low power loss, high magnetic fields and 
compactness of size of superconducting magnets have generated 
world-wide interest in using them for MHD generators, Tokamak 
fusion reactors, energy storage systems etc. With a view to assess 
the feasibility of using the technology in power engineering in 
India, the status of the efforts in the country is reviewed and the 
areas of R and D required are indicated. 13 figures, 15 refs. 


27251 (IC—87/163) Properties of strong coupled super- 
conductors. Bulaevskii, L.N.; Dolgov, O.V.; Ptitsyn, M.O. 
(International Centre for Theoretical Physics, Trieste 
(Italy); AN SSSR, Moscow. Fizicheskij Inst.). (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1987. 
16p. NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number TI88702050/JAW. 

By use of Eliashberg equations the system of electrons and 
phonons with the Einstein spectrum a/sup 2/(w) F(w)=A0/2 5(w- 
Q) is studied. The orbital and paramagnetic upper critical magnetic 
fields are obtained in the case of strong electron-phonon coupling A 
including A>> 1. For A >> 1 superconducting parameters at 
very low temperatures differ remarkably from that near T/sub c/, 
the crossover takes place at a temperature corresponding to the 
phonon frequency 2. For A > or approx. 4 at temperatures below 
about 1/3 the superconducting correlation length decreases giving 
the positive curvature in the temperature dependence of upper criti- 
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cal field. The obtained results favour the ratio A(O)/T/sub c/ to be 
proportional to VA at A > or approx. 4 / 6. The coefficients of 
GL functional are calculated. The absolute value of specific heat 
jump grows with A while its relative value drops. At A > or 
approx. 4 the resistivity above T/sub c/ increases linearly with 
temperature. (author). 17 refs, 3 figs. 


27252 (I1C—87/173) Superconductive analogue of spin 

Feigel’man, M.; Ioffe, L.; Vinokur, V.; Larkin, A. 
(AN SSSR, Moscow. Inst. Teoreticheskoj Fiziki). (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jul 
1987. 18p. NTIS (US Sales Only), PC A02/MF AO01. Order 
Number T1I88702059/JAW. 

The properties of granular superconductors in magnetic 
fields, namely the existence of a new superconductive state ana- 
logue of the low-temperature superconductive state in spin glasses 
are discussed in the frame of the infinite-range model and the finite- 
range models. Experiments for elucidation of spin-glass supercon- 
ductive state in real systems are suggested. 30 refs. 


27253 (IC—87/175) RCL model for the development of 
hysteresis in superconductors. Refai, T.F.; Shehata, L.N. 


(Ain Shams Univ., Cairo (Egypt). Dept. of Physics and 
Mathematical Engineering). (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jul 1987. 26p. NTIS (US 
Sales Only), PC A03/MF A0O1. Order Number T188702061/ 
JAW 


A model is introduced to explain the development of hyster- 
esis in superconductors in which heating effects can be ignored. 
The model is based on the transient phenomena that occur in RCL 
circuits at the instant the emf is turned off. We show that hysteresis 
develops when the total current (applied plus transient) exceeds the 
critical current I/sub c/(T). The model predicts several hysteretic 
behaviours that have been observed, and others that have not yet 
been experimentally observed. For the effect of temperature on the 
development of hysteresis we show that it is an aiding factor rather 
than a principle parameter. Under any operating condition the 
model predicts a maximum hysteresis width equal to 1/2 I/sub c/ 
(T). (author). 6 refs, 9 figs. 


27254 (JINR-R—17-87-497) To the twinning plane super- 
conductivity theory. Mishonov, T.M. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1987. 19p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188702195/JAW. 

Submitted to the journal Fiz. Nizk. Temp. . 

There is found the thermodynamic potential for narrow su- 
perconductive layer near the twinning plane (TP) for type-1 super- 
conductors. A correction is found also to the surface tension which 
is proportional to the square root of the Ginzburg-Landau (GL) pa- 
rameter k. A rule of corresponding states is found for supercooling 
field for twinning plane superconductivity (TPS) type-1. Conditions 
for Berezinskii-Kosteriiz-Thouless transtition are considered for 
proximity effect and also possible mechanism for conducting transi- 
tions TPS and pinning-force near the TP. Founded in this work dis- 
tribution for order parameter is also suitable for describing of mag- 
netisation in layered structures of type Ge-Fe, which have investi- 
gated recently with neutron scattering, and also for superlattices 
from normal-superconducting metal. 37 refs.; 6 figs. 


27255 (JINR-R—17-87-498) Anharmonic model for High- 
Te superconductors. Plakida, N.M.; Aksenov, V.L.; 
Dreksler, Sh.L. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1987. 1lp. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number T188702196/JAW. 

Submitted to the 4. International symposium on selected 
problems of statistical mechanics, Dubna. 

A considerable ehancement of the superconducting transition 
temperature T/sub C/ in perovskite-type oxides is explained in the 
framework of the anharmonic model for superconductors with 
structurally unstable lattices. It is shown that interaction of elec- 
trons with highly anharmonic oxygen-ion vibrations of a rotational 
type results in a sufficiently large coupling constant A. The obtained 
estimation for T/sub C/ is in agreement with experimental data for 
La(Y)BaCuO systems. 35 refs. 
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27256 Solutions of the magnetic Eliashberg equations for 
heavy-fermion sw Norman, M.R. (Materials 
Science Division, Argonne National Laboratory, Argonne, 
Illinois 60439). Physical Review [Section] B: Condensed 
Matter; 37: No. 10, 4987-4995(1 Apr 1988). Contract W-31- 
109-ENG-38. 

Recently, a method was put forth to evaluate quantitatively 
gap functions and transition temperatures for heavy-fermion super- 
conductors. This formalism involves a modification of the Eliash- 
berg spin-fluctuation equations of Berk and Schrieffer, with the 
modification being the replacement of the Lindhard susceptibility 
by the experimentally derived susceptibility. In the case of UPts, it 
was shown that both the mass renormalization and superconduct- 
ing-transition temperature could be explained by this method. The 
purpose here is to discuss the results of the solutions to these equa- 
tions in depth for the cases of UPts and UBe/sub 13/, as well as 
some preliminary thoughts on other heavy-fermion metals. 
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REFER ALSO TO CITATION(S) 27024, 27129 


27257 (DOE/ER/40200—127) Geometric methods and 
the gauge structure of Berry's phase. Bednarz, B.F. (Texas 
Univ., Austin (USA). Center for Particle Theory). Dec 
1987. Contract FG05-85ER40200. 20p. NTIS, PC A03/MF 
A01; GPO Dep. Order Number DE88006538/JAW. 

The use of geometric methods to obtain the connection asso- 
ciated with Berry's phase is discussed. Failures and successes in 
past attempts at using only geometry are presented. It is argued 
that this approach is most useful for Hamiltonians rotated on the 
parameter space. 22 refs. 


27258 (IC—87/2) New realization of dynamical groups 
and factorization method. Barut, A.O.; Inomata, A.; Wilson, 
R. (International Centre for Theoretical Physics, Trieste 
(Italy); State Univ. of New York, Albany (USA). Dept. of 
Physics; Trento Univ. (Italy). Dipt. di Fisica). (International 
Centre for Theoretical Physics, Trieste (Italy)). Jan 1987. 
14p. NTIS (US Sales Oniy), PC A02/MF AOI. Order 
Number T188701986/JAW. 

A new method of algebraization of quantum mechanical ei- 
genvalue equations is presented. In this method the dynamical alge- 
bra is represented on the space of group matrix elements. The 
ladder operators of the dynamical algebra are obtained from Infeld- 
Hull-Miller factorizations. The method is used to study the first 
Poeschl-Teller equation even in the non-symmetric case. The 
energy spectrum and the exact normalized solutions are obtained in 
agreement with the results of non-algebraic methods. (author). 22 
refs. 


27259 (IC—87/3) Algebraic treatment of second Poeschl- 
Teller, Morse-Rosen and Eckart equations. Barut, A.O.; Ino- 
mata, A.; Wilson, R. (International Centre for Theoretical 
Physics, Trieste (Italy); State Univ. of New York, Albany 
(USA). Dept. of Physics; Trento Univ. (Italy). Dipt. di 
Fisica). (International Centre for Theoretical Physics, Tri- 
este (Italy)). Jan 1987. 27p. NTIS (US Sales Only), PC 
A03/MF AO01. Order Number T188701987/JAW. 

The method of algebraic treatment is applied to the non- 
compact case to solve a family of second Poeschl-Teller, Morse- 
Rosen and Eckart equations with quantized coupling constants. 
Both discrete and continuous spectra, bound state and scattering 
wave functions (transmission coefficients) are found from the 
matrix elements of group representations. (author). 24 refs, 1 tab. 


27260 (IC—87/4) Symmetries and recursion operators of 
variable coefficient Korteweg-de Vries equations. Baby, B.V. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jan 1987. 25p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number T188701988/JAW. 

The infinitely many symmetries and recursion operators are 
constructed for two recently introduced - variable coefficient 
Korteweg-de Vries equations, u/sub t/+at/sup n/uu/sub x/+ 8t/ 
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sup 2n+1/u/sub xxx/=0 and v/sub t/+ Bt/sup 2n+ 1/(v/sub 3/- 
6vv/sub x/)+(a+ I)/t(av/sub x/+2v)=0. The recursion operators 


(US PC AO2/MF AOl. Order Number 
TI88701989/3A 

We establish a Poincare inequality for some unbounded do- 
mains and apply it to study the Dirichlet do- 
mains. (author). 8 refs. 


27262 (C—87/7T) Classical and quantum ‘EPR’-spin cor- 
relations im the triplet state. Barut, A.O.; Bozic, M. (interna- 
Se an aiten'gipdacmna bey Aaa 
1987. 13p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number T188701991/JAW. 

State as well as the correlations of components of two correlated 
classical spin vectors, are evaluated. Correlations in the states with 
chemical bondS/sub tot//sup z/chemical bond=1 are different 
from correlations in the state with S/sub tot//sup z/=0 which may 


for example, in the decay reaction J/psi -> e/sup +/e/sup -/ for 
which there is a sufficiently large branching ratio. (author). 12 refs. 


sup n/. Jensen, G.R.; Rigoli, M. (Washington Univ., St. 
Louis, MO (USA). Dept. of Mathematics). i 
Centre for Theoretical Physics, Trieste (Italy)). Jan 1987. 
1Sp. NTIS (US Sales Only), PC A0O2/MF AOI. Order 
Number T188701993/JAW. 

Some generalizations of classical results in the theory of 
minimal surfaces f:-M -> R/sup n/ are shown to hold m the more 
general case of harmonically immersed surfaces. (author). 13 refs. 


27264 (I{C—87/13) Is small violation of the Pauli princi- 
ple possible?. Ignaticv, A.Yu.; Kuzmin, V.A. 


Trieste (Italy). Feb 1987. 
2 NTIS (US Sees Oly) PC AU/ME ADL Order 
Number T188701997/JAW. 

The Pauli exclusion principle is one of the most fundamental 
laws of nature. Yet the experiment shows that many fundamental 
laws are in fact not absolute, but only approximate, ie. are valid 
only to a certain accuracy. At present, however, there are no an- 
swers to the question: "To what accuracy is the Pauli principle 
valid?” This is so because there are no models capable of describing 
small deviations from the exclusion principle. In the present paper 
we consider the problem of constructing such models. We have 


true). The commutation relations in this model prove to be trilinear. 
We then present a model Hamiltonian based on the constructed al- 
transitions of two identical particles into the same state with the 

suppressed by a factor of 8/sup 2/ (notwithstanding the 
fact that the Hamiltonian itself does not contain any small param- 
eters). (author). 8 refs. 







the weak field approximation. The laws for the change of polariza- 
tion during the reflection and transmission from vacuum to field 
and from field to vacuum and during the propagation imside the 
field are determined. The ambiguities and controversies concerning 
the interpretation of the change of polarization as due to transia- 
tional phase or due to spinor transformation law are clarified and 
possible new experiments are suggested. (author). 18 refs, 3 figs. 


27266 (G@C—87/25) Best approximations im topological 
vector spaces. Noor Mohammad; Thaheem, A.B. 
tional Centre for Theoretical Physics, Trieste (Italy)). Feb 
1987. Tie ee Order 
Number T188702009/JAW. 

We consider the problem of existence of best approximations 


Hefei, (international 
Physics, Trieste (Italy)). May 1987. 17p. NTIS (US 
PC A02/MF A0O1. Order Number T188702011/ 


af 
§ 


This paper presents a series of new applications of boson’s 
coherent states of double modes by means of the techmique of regu- 


27268 (C—87/28) Quantization of the classical relativis- 
ee en ee ee ee 
M. (international Centre for Theoretical Physics, 
ae a Se 
A02/MF A0O1. Order Number T188702012/JAW. 
ie mite cemented Aan ath teen ene 
time is obtained from the quantization of classical model of the 


f (international 
Physics, Trieste (Italy)). Jun 1987. 14p. NTIS 
PC A0O2/MF AOl1. Order Number 


sidered by the other authors. (author). 16 refs. 
27270 Re tian a aioe eden 
distance scalarization Skulimowski, A.M_J 


of procedures. 
(international Centre for Theoretical Physics, Trieste 
(aly) May 1987. 22p. NTIS (US Sales Only), PC A02/ 
AO1. Order Number T188702015/JAW. 
We investigate the conditions which should be satisfied by a 
reference point x/sub 0/ to ensure that the solution of the distance 
scalarization problem parallelx/sub 0/-F(u)parallel -> min, u is an 
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element of U, be @minmnal for a vector optimization problem (F:U 


rameter system with initial state not a priori given and boundary 
condition involving a constant time delay is considered. Making use 
of Milutin-Dubovicki’s method necessary and sufficient conditions 
of optimality are derived. The problem considered here is a gener- 


(italy). Feb 1987. go t—elanenanenel 
1. Order Number T188702023/JA W. 
A particular form of the path itegpt-ts is presented that 
allows the implementation of general canonical transformations in 
quantum mechanics. (author). 21 refs. 
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27276 Se 
im six dimensions. E.; Rakowski, M. (interna- 
tional Centre for Physic, Tre (lial). Feb 
1987. 12p. NTIS (US Sales Only), PC AO2/MF’ AD 

Number T188702024/3 


sivalindiearnaddniataamiianeneptanati ian, 
valent versions of the 40 + 40 off-shell Weyi multiplet in six di- 
mensions are given. A supersymmetric R/sup 2/-action (including 
quartic fermion terms) for one of the two Weyl multiplets is con- 
structed. A crucial role im this construction is played by the obser- 
vation that there exists a formal relationship between the Weyl and 
Yang-Mills multiplets. Both the supersymmetric R/sup 2/-action 
and the supersymmetric Yang-Mills F/sup 2/-action coupled to the 
Weyl multiplet are reformulated as superspace actions. (author). 26 
refs. 


27277 aS gee te ee 
Dowling, J.P. (international Centre for Theoretical Physics, 
Trieste (italy)). Feb 1987. 19p. NTIS (US Sales Only), PC 
A02/MF AO01. Order Number T188702025/JAW. 

We show how a famous problem in theoretical physics leads 
to two classical formulas which allow one to compute the differ- 
ence between a definite integral and an infimite sum of tke same 
functional form f. (author). 5 refs, 3 figs. 


27278 (C—87/44) Painleve 
Baecktund 


Using the Painleve property analysis we obtained Lax pair, 
auto-Baecklund transformation and recursion operator of a per- 
turbed Korteweg-de Vries equation, u/sub t/+-6 u u/sub x/-+u/sub 
xxx/+f(t) u=0. The exact form of f(t) for which the system is 
completely integrable is reported in this paper. (author). 9 refs. 


27279 ee ee oe 
operator formalism. Centre for 
Tucoeetioal Fhpuion, Trieste (haiyyy Maar 1907. 13p. NTIS 
(US Sales Only), PC AO2/MF AOl. Order Number 
7T188702031/JAW. 

The Path Integral is derived from the operator formalism 
with a little more caution than usual. (author). 9 refs. 


27280 a@C—87/5)) 76 ly Sm slp Sry 
Sobolev spaces. Duong Minh Duc. (International Centre for 
Theoretical Physics, Trieste (Italy)). Apr 1987. 19p. NTIS 
(US Sales Only), PC A0O2/MF AOl. Order Number 
TI88702035/JAW. 

In this paper we study the properties of functions in weight- 
ed Sobolev spaces with arbitrary weighted functions. Our method 
is simple and only relies on the elementary theory of imtegral and 
differential calculus. But we can obtain some results partially 
stronger than the classical imbedding theorem im Sobolev spaces. 
(author). 8 refs. 


ee . (GC—87/54) Wave propagation in a slowly varying 
B.V. (international Centre for Theoretical 
Physics, Tose Ctaly)). a: oe an NTIS (US Sales 
Only), PC A02/MF AO lumber T188702038/JAW. 
Wa Madr Madlis vested eaten ds Wits anpenen. w/ 
subd ‘t/+6 u u/sub 'x/+u/sub ‘xxx/+f(t) u=0, is studied im this 
paper. It is found that travelling wave solution is possible only 
when f(t) is an arbitrary constant. An exact solution of this system 
is found when it is integrable. The first three conservation laws and 
the recursion relation of the remaining are found. Using the recur- 
sion operator, the infinite sets of commuting as well as noncommut- 
ing symmetries of this equation, are also reported im this paper. 
(author). 33 refs. 
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27282 (IC—87/55) Inverse scattering with mixed spec- 
trum from 6-potentials. Lin Jiancheng. (International Centre 
for Theoretical Physics, Trieste (Italy)). Mar 1987. 13p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
T1I88702039/JAW. 

The inverse problem is studied in a system with mixed spec- 
trum, i.e. the continuous part of the spectrum coincides with that of 
a repulsive 5-potential and the discrete part coincides with that of 
an attractive 5-potential. (author). 2 refs, 5 figs. 


27283 (IC—87/58) Determination of size distribution 
function. Teshome, A.; Spartakove, A. (International Centre 
for Theoretical Physics, Trieste (Italy)). May 1987. 7p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
T188702042/JAW. 

The theory of a method is outlined which gives the size dis- 
tribution function (SDF) of a polydispersed system of non-interact- 
ing colloidal and microscopic spherical particles, having sizes in the 
range 0-10/sup -5/ cm., from a gedanken experimental scheme. It is 
assumed that the SDF is differentiable and the result is obtained for 
rotational frequency in the order of 10/sup 3/ (sec)/sup -1/. The 
method may be used independently, but is particularly useful in 
conjunction with an alternate method described in a preceding 
paper. (author). 8 refs, 2 figs. 


27284 (iC—87/59) Variable coefficient Korteweg-de 
Vries equations and travelling waves in an inhomogeneous 
medium. Baby, B.V. (International Centre for Theoretical 
Physics, Trieste (Italy)). Apr 1987. 14p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number TI88702043/JAW. 

The well-known Korteweg-de Vries equations with the coef- 
ficients as two arbitrary functions of the time variable, is studied in 
this paper. The Painleve property analysis provides the conditions 
on the two variable coefficients, in order to form the Lax pairs as- 
sociated with this equation. The similarity analysis shows the non- 
existence of travelling wave solutions when the equation has vari- 
able coefficients. These results are used to show the non-existence 
of travelling waves in an inhomogeneous medium. (author). 33 refs. 


27285 (IC—87/165) Topological K-Kolmogorov groups. 
Abd E!l-Sattar, A. Dabbour. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jul 1987. 10p. NTIS (US 
aa Only), PC A02/MF AOi. Order Number T1I88702052/ 

The idea of the K-groups was used to define K-Kolmogorov 
homology and cohomology (over pairs of coefficient groups) which 
are descriptions of certain modifications of the Kolmogorov 
groups. The present work is devoted to the study of the topological 
properties of the K-Kolmogorov groups which lie at the root of the 
group duality based essentially upon Pontrjagin’s concept of group 
multiplication. 14 refs. 


27286 (IC—87/167) Non-linear operations in the Sobolev 
spaces H/sub p//sup s/ and the Besov spaces B/sub p//sup 
s/,q and for the semi-linear equations. Gramchev, 
T.V. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1987. 24p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number T188702054/JAW. 

The properties of certain non-linear operations in the Sobo- 
lev spaces H/sub p//sup s/, 1 < p < infinity, s is an element of R 
and the Besov spaces B/sub p//sup s/,q 1 = p,q & infinity s is an 
element of R are studied. The first and the second wave front sets 


of the solutions of semi-linear equations are estimated. (author). 12 
refs. 


27287 (IC—87/171) Thermo field dynamics and para sta- 
tistical mechanics. Biswas, S.N.; Das, A. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1987. 
13p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number T188702057/JAW. 

Within the framework of thermo field dynamics, we derive 
the partition functions for a harmonic oscillator obeying parafermi 
and parabose statistics. The thermodynamic functions are studied 
for different limits of the order of the statistics and are shown to 
have the expected behaviour. (author). 6 refs. 
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27288 (IC—87/176) Propagation of linear gravity waves 
in a relativistic atmosphere. Bestman, A.R. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1987. 8p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
TI88702062/JAW. 

The propagation of gravity waves in the presence of massive 
stella winds is studied under the assumption of small departures 
from the equilibrium configuration. These waves exhibit singular 
properties at critical levels which act like valves so that waves may 
travel through these levels attenuated or amplified. The primary 
conclusion is that relativity increases the possibility of valve effect. 
(author). 4 refs. 


27289 (IFVE-OTF—87-101) Spontaneous symmetry 
breaking in N=4 supergravity. Zinov’ev, Yu.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1987. 9p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number T188702086/JAW. 

Submitted to the journal Mod. Phys. Lett. A. 

Dual version of N=4 supergravity and six-vector supermul- 
tiplets with scalar fields geometry GL(6, R)/0(6)xSU(1,1)/U(1)x)T/ 
sub 15/ are constructed. It is shown that such theory allows an in- 
troduction of spontaneous supersymmetry breaking without cosmo- 
logical term with four arbitrary scales, including partial super- 
Higgs effect N=4 -> N=3, N=4-> N=2 and N=4-> N=1.9 
refs. 


27290 (ITEF—17(1987)) Dissipative relativistic radiation 
hydrodynamics. Imshennik, V.S.; Morozov, Yu.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1987. 32p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number T188702092/JAW. 

Equations of relativistic radiation hydrodynamics with provi- 
sion for dissipative effects in matter as well as with provision for 
interaction of almost equilibrium (Planck) radiation and matter have 
been derived using an accompanying reading system in a general 
noninertial case. Explicit expressions for additional dissipative coef- 
ficients corresponding to this interaction: radiation thermal conduc- 
tivity, shift and volumetric radiation viscosities have been obtained. 
Arbitrary processes of photon absorption in matter as well as proc- 
esses of Compton photon scattering by electrons have been taken 
into account as interaction processes. General result of the given 
work is a closed set of equations of dissipative relativistic radiation 
hydrodynamics in the accompanying reading system - relativistic 
generalization of known equations of radiation hydrodynamics for 
Lagrangian coordinates. Equations are derived for spherically sym- 
metrical problem with provision for gravitation. 29 refs. 


27291 (ITEF—66(1987)) To a numerical solution of prob- 
lems of quantum field theory by the method of discrete singu- 
larities. Matveev, A.F. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1987. 23p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number T1I88702096/JAW. 

On the basis of concrete photoproduction a direct numerical 
solution of certain quantum field problems is considered. The inves- 
tigated problem is reduced to solving a system of linear singular in- 
tegral equations with the Cauchy kernels. The obtained system of 
singular integral equations is numerically solved. Confirmation of 
suggested numerical method is given. Results of computer calcula- 
tions are presented. 17 refs.; 5 tabs. 







27292 (JINR-E—2-87-78) Deviation equation as an equa- 
tion of motion. Iliev, B.Z. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1987. llp. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
T188702134/JAW. 

On the basis of a noninfinitesimal deviation vector a new 
derivation (in spaces with the affine connection) of a generalized 
deviation is given for the case when the curves appearing in it, 
which can be geodesic as well as nongeodesic, are given implicitly 
(by second order differential equations). It is shown that the equa- 
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tions of relative motion of two point particles in spaces with the 
affine connection in the field of external forces are special cases of 
the generalized deviation equation. As examples the "Eucledean 
case” and the general infinitesimal (local) deviation equation are 
considered. 6 refs. 


27293 (JINR-E—2-87-612) Schwarzschild metric and De 
Donder condition. Asanov, R.A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1987. 
8p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number T188702141/JAW. 

Submitted to the journal Gen. Relativ. Gravitation. 

Non-ordinary mathematical form of the Schwarzschild 
metric in harmonic coordinates is considered. The ordinary proper- 
ty of energy density for it is demonstrated. 11 refs. 


27294 (JINR-E—5-87-416) On the orthogonal dissipative 
Lax-Phillips scattering theory. Neidhardt, H. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1987. 27p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number T1I88702145/JAW. 

Submitted. to the journal Rep. Math. Phys. . 

The paper is devoted to the so-called orthogonal dissipative 
Lax-Phillips scattering theory. It is obtained a parametrization of all 
possible orthogonal dissipative Lax-Phillips scattering theories in 
terms of ordered 6-tuples consisting of unilateral shifts and contrac- 
tions which can be roughly speaking freely chosen. In this parame- 
trization the wave and scattering operators as well as the scattering 
matrix are explicitly calculated. Moreover, a description of all ana- 
lytical contraction-valued functions admitting a Darlington synthe- 
sis is found. 9 refs. 


27295 (JINR-E—17-87-380) Finite-size effects in a quan- 
tum exactly soluble model for structural phase transition. 


Tonchev, N.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1987. 8p. NTIS (US 
Sales Only), PC A02/MF A0O1. Order Number T188702153/ 
JAW. 


Submitted to the journal Phys. A. 

Some consequences of finite-size scaling are examined within 
an exactly soluble model of structural phase transition. Explicit ex- 
pressions for the susceptibility for classical and quantum limits are 
derived. It is shown that both the cases have the same scaling be- 
haviour. 13 refs. 


27296 (JINR-R—2-87-323) KS transformation of three- 
dimensional prolate spheroidal coordinates. Davtyan, L.S.; 
Mardoyan, L.G.; Pogosyan, G.S.; Ter-Antonyan, V.M.; Si- 
sakyan, A.N. (Erevanskij Gosudarstvennyj Univ. (USSR)). 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1987. 6p. (In Russian). NTIS (US 
cae Only), PC A02/MF A0O1. Order Number TI88702163/ 

Submitted to the journal Nuovo Cim. A. 

Four-dimensional spheroidal coordinates are introduced that 
under KS transformation turn into three-dimensional prolate sphe- 
roidal coordinates. A possibility is pointed out of using these co- 
ordinates for KS formulation of a quantum problem of two fixed 
Coulomb centres. 6 refs. 


27297 (JINR-R—2-87-448) Coulomb problem in super- 
symmetrical quantum mechanics. Vardiashvili, M.D.; Slep- 
chenko, L.A.; Matveev, V.A. (Tbilisskij Gosudarstvennyj 
Univ. (USSR); Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1987. 14p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A01. Order Number T188702164/JAW. 

Submitted to the journal Theor. Math. Phys. . 

The two dimensional Coulomb problem in supersymmetric 
quantum mechanics is considered. The supersymmetry algebra of 
the radial Schroedinger equation for particle with spin 1/2 and 
spectrumgenerating superalgebra for the oscillator/Coulomb prob- 
lem are obtained. 17 refs. 


65 PHYSICS Il 
6570 Theoretical And Mathematical Physics 


27298 (JINR-R—2-87-503) Gravitation and polarization 
properties of electromagnetic field. Loeffelholz, J.; Pestov, 
A. (Karl-Marx-Universitaet, Leipzig (German Democratic 
Republic); Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1987. 
6p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number T188702166/JAW. 

Submitted to the journal Acta Phys. Pol. B. 

It is shown that when an electromagnetic field is in a given 
gravitational field, the invariance of gravitational potentials under 
spatial reflections leads to electromagnetic field having two inde- 
pendent polarizations. A general comment is given on the energy of 
the gravitational field. 10 refs. 


27299 (JINR-R—5-87-77) About the stability of kink-so- 
lutions for nonlinear Schroedinger equation. Zhidkov, P.E. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation). 1987. 13p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number T1I88702173/JAW. 

The new conservation law for the Gauchy problem for non- 
linear Schroedinger equation with nonvanishing boundary condi- 
tions over space variable on infinity is obtained which is a linear 
combination of conservation laws for Gauchy problem with vanish- 
ing boundary conditions. Using the second variation of this conser- 
vation law the stability of kink-solution with nonnegative envelope 
is proved in one-dimensional geometry. Earlier the analogous inves- 
tigations were carried out for the nonlinear Klein-Gordon and gen- 
eralized Kortveg-de Vries equations. The existence of solution of 
Gauchy problem is assumed. 18 refs. 


27300 (JINR-R—5-87-153) On the theory of integrodif- 
ferential three-particle equations. Pupyshev, V.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1987. 14p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number T1I88702174/JAW. 

Submitted to the journal Theor. Math. Phys. . 

Properties of nonlocal operators <h> of the integrodiffer- 
ential equation set for partial components of three-particle wave 
function are explored. By expanding the searched functions of two 
variables into a series of the found eigenfunctions of the <h> op- 
erators those equations reduce to a set of ordinary second-order dif- 
ferential equations for unknown functions of one variable. As it is 
shown, that expansion is equivalent to application of the hyperhar- 
monic approach to the Faddeev configuration-space decomposition 
of the Schroedinger equation. Regularization of the integrodifferen- 
tial equations at singular points of the angular part of a free-three- 
particle Hamiltonian is performed. 26 refs. 


27301 (LA—11154-PR) Radiation Progress 
report, October 1, 1986-December 31, 1986. O'Dell, R.D.; 
Byers, H.M. (Los Alamos National Lab., NM (USA)). Feb 
1988. Contract W-7405-ENG-36. 44p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88007162/JAW. 
Research and development progress in radiation transport 
for the Los Alamos National Laboratory's Group X-6 for the first 
quarter of FY87 is reported. Included are unclassified tasks in the 
areas of Deterministic Radiation Transport, Monte Carlo Radiation 
Transport, and Cross Sections and Physics. 58 refs., 5 figs., 6 tabs. 


27302 (LA—11180-PR) Radiation transport: Progress 
report, January 1, 1987-March 31, 1987. O’Dell, R.D.; Nagy, 
A. (Los Alamos National Lab., NM (USA)). Feb 1988. 
Contract W-7405-ENG-36. 44p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. Order Number DE88007155/JAW. 

Research and development progress in radiation transport by 
the Los Alamos National Laboratory's Group X-6 for the second 
quarter of FY 87 is reported. Included are unclassified tasks in the 
areas of Monte Carlo Radiation Transport, Cross Sections and 
Physics, and Deterministic Radiation Transport. 43 refs., 3 figs., 4 
tabs. 
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27303 (RRK—87-26) Comment on non-renormalization 
theorem in the four dimensional superstrings. Soda, Jiro; Na- 
kazawa, Naohito; Sakai, Kenji; Ojima, Shuichi. (Hiroshima 
Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Oct 1987. 10p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE88752551/JAW. 

We discuss non-renormalization theorem in the context of 
the four dimensional superstrings. We explicitly demonstrate that 
the graviton 3-point one-loop amplitude does not vanish in contrast 
to the ten dimensional superstring theories. 


27304 (SLAC-PUB-—4535) Hierarchical diffusion. 
Bachas, C.P. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Feb 1988. Contract AC03-76SF00515. 8p. 
(CONF-8709240—1). NTIS, PC A02/MF A0l1; 1; GPO 
Dep. Order Number DE88006437/JAW. 

From Meeting on measures of complexity; Rome, Italy (30 
Sep 1987). 

We review the solution and properties of the diffusion equa- 
tion in a hierarchical or ultrametric space. 11 refs. 


27305 (UCRL—98216) Electrical resistivity as quantum 
chaos, Laughlin, R.B. (Lawrence Livermore National Lab., 
CA (USA); Stanford Univ., CA (USA). Dept. of Physics). 
Aug 1987. Contract W-7405-ENG-48. 13p. (CONF- 
8701113—1). NTIS, PC A03/MF A01; 1; GPO Dep. Order 
Number DE88007026/JAW. 

From International conference on the physics of chaos and 
systems far from equilibrium; Monterey, CA, USA (11 Jan 1987). 

The physics of quantum transport is re-examined as a prob- 
lem in quantum chaos. It is proposed that the “random potential” in 
which electrons in dirty metals move is not random at all, but 
rather any potential inducing the electron motion to be chaotic. 
The Liapunov characteristic exponent of classical electron motion 
in this potential is identified with the collision rate 1/tau appearing 
in Ohm’s law. A field theory for chaotic systems, analogous to that 
used to describe dirty metals, is developed and used to investigate 
the quantum Sinai billiard problem. It is shown that a noninteract- 
ing degenerate electron gas moving in this potential exhibits Drude 
conductivity in the limit h-bar — 0. 15 refs., 4 figs. 


27306 Anomaly coefficients: ‘Their calculation and con- 
gruences. Braden, H.W. (Institute of Field Physics, Depart- 
ment of Physics and Astronomy and Department of Mathe- 
matics, University of North Carolina, Chapel Hill, North 
Carolina 27514). Journal of Mathematical Physics (New 
York); 29: No. 4, 727-741(Apr 1988). 

A new method for the calculation of anomaly coefficients is 
presented. For su(n) some explicit and general expressions are given 
for these. In particular, certain congruences are discovered and in- 
vestigated among the leading anomaly coefficients. As an applica- 
tion of these congruences, the absence of global six-dimensional 
gauge anomalies is shown. 


27307 Renewal theory for transport processes in binary 
statistical mixtures. Levermore, C.D.; Wong, J.; Pomraning, 
G.C. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Journal of Mathematical Physics 
(New York); 29: No. 4, 995-1004(Apr 1988). 

Renewal theory is used to analyze linear particle transport 
without scattering in a random mixture of two immiscible fluids, 
with the statistics described by arbitrary (non-Markovian) fluid 
chord length distributions. One conclusion (for unimodal distribu- 
tions) that is drawn is that the mean and variance of the chord 
length distributions through each fluid is sufficient knowledge of 
the statistics to give a reasonably accurate description of the ensem- 
ble averaged intensity. Expressions for effective cross sections and 
an effective source to be used in the usual deterministic transport 
equation are also obtained. The use of these effective quantities 
allows statistical information to be introduced very simply into a 
standard transport equation. An analysis is given which shows how 
the transport description, including scattering, in a Markovian mix- 
ture can be modified to yield an approximate description of trans- 
port in a non-Markovian mixture. Numerical results are given to 
assess the accuracy of this model, as well as the simpler model in- 
volving the effective cross sections and source. 
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27308 Generalized radiance of uniform Lambertian 
sources, Winston, R.; Ning, X. (The Enrico Fermi Institute, 
The University of Chi cago, 5640 South Ellis Avenue, Chi- 
cago, Illinois 60637). dead of the Optical Society of Amer- 
ica ., Optics and Image Science; 5: No. 4, 516-519(Apr 
1988). 

The generalized radiance function is calculated for uniform 
Lambertian sources. In particular, the radiance for a few simple- 
shaped sources are given explicitly when the wavelength of the ra- 
diating field is small compared with the size of the source. It is 
shown that the classical radiometric description of Lambertian 
sources is just the zeroth-order small-wavelength approximation of 
the generalized radiance. The first-order corrections to generalized 
radiance are calculated for half-plane and strip-shaped sources. The 
physical implications of these results are discussed. 


27309 N-level quantum systems with Gell—Mann dynam- 
ic symmetry. Hioe, F.T. (Department of Physics, St. John 
Fisher College, Rochester, New York 14618). Journal of the 
Optical Society of America B: Optical Physics; 5: No. 4, 859- 
862(Apr 1988). 

A set of conditions is presented for an N-level quantum 
system to possess the Gell—Mann-type dynamic symmetry, which 
was introduced in an earlier paper. The characteristic set of con- 
stants of motion that the system has when it possesses the symme- 
try and also the equivalent two-level system, which the system can 
be reduced to, are also presented. 


27310 Stochastic algorithm corresponding to a general 
linear iterative process. Adler, S.L. (The Institute for Ad- 
vanced Study, Princeton, New Jersey 08540). Physical 
Review Letters; 60: No. 13, 1243-1245(28 Mar 1988). 

Let u’ = Mu+Nf be a general linear iterative process for 
solving the system Lu = f, with L = L/sup T/ and with 1 = 
M+NL. Provided that Tequivalent!/2(L~!-ML~'M/sup T/)~? is a 
positive-definite matrix, it is shown that one can explicitly construct 
a corresponding stochastic algorithm which satisfies the homogene- 
ous-state condition with respect to the probability distribution exp(- 
BS), where S = (1/2u/sup T/Lu-f/sup T/u. When M/sup T/L = 
LM, the algorithm also satisfies the detailed-balance condition. 


27311 Observation of a topological phase by means of a 
en Mach-Zehnder interferometer. Chiao, R.Y.; Antar- 
amian, A.; Ganga, K.M.; Jiao, H.; Wilkinson, S.R.; ’ Nathel, 

ent of Physics, University of California, Berke- 
ley, California 94720). Physical Review Letters; 60: No. 13, 
1214-1217008 Mar 1988). 

We report the direct observation of a topological phase, i.e., 
an Aharonov-Bohm-type phase, as a fringe shift in an optical inter- 
ferometer, which consisted of a modified Mach-Zehnder interfer- 
ometer, in which the light traveled along nonplanar paths in its two 
arms. These arms were arranged symmetrically so as to have nearly 
equal path lengths, but opposite senses of handedness. The relation- 
ship between the phase acquired by a circularly polarized light 
beam and the solid angle subtended by the circuit of the spin vector 
of a photon in this beam was found to be a linear one with a slope 
of unity. The sign of the fringe shift also agreed with theory. 


27312 Study of the Aharonov-Anandan quantum phase by 
NMR interferometry. Suter, D.; Mueller, K.T.; Pines, A. 
(University of California and Lawrence Berkeley Laborato- 
ry, Berkeley, California 94720). Physical Review Letters; 60: 
No. 13, 1218-1220(28 Mar 1988). Contract AC03- 
76SF00098. 

Aharonov and Anandan have recently reformulated and gen- 
eralized Berry's phase by showing that a quantum system which 
evolves through a circuit C in projective Hilbert space acquires a 
geometrical phase B(C) related to the topology of the space and the 
geometry of the circuit. We present NMR interferometry experi- 
ments in a three-level system which demonstrate the Aharonov-An- 
andan phase and its topological invariance for different circuits. 
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Generalization of the Fourier transform: Implica- 

theory. Cheney, M.; Rose, J.H. 

(Courant Institute of Mathematical Sciences, New York 

University, 251 Mercer Street, New York, New York 

10012). Physical Review Letters; 60: No. 13, 1221-1224(28 
Mar 1988). 

An infinite number of ways are developed for representing a 
function in terms of the eigenfunctions of a three-dimensional scat- 
tering problem and simple known auxiliary functions. The utility of 
the new enpinetents, which generalize both the Fourier and Radon 
transforms, is shown by derivation of a new representation of the 
scatterer for the near- (far-) field inverse problem. Further, the scat- 
tering amplitude and potential are shown to be a generalized Fouri- 
er-transform pair. 


27314 Different perspective of the Kosterlitz-Thouless 
phase transition. Patrascioiu, A.; Seiler, E. (Center for Non- 
linear Studies, Los Alamos ’ National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review Letters; 60: 
No. 10, 875-878(7 Mar 1988). 

A heuristic argument predicting the existence and critical 
temperature of a phase transition in the Coulomb gas in any dimen- 
sionality D>1 is advanced. Numerical simulations are reported, 
corroborating these predictions in two and three dimensions. They 
lead to an interpretation of the Kosterlitz-Thouless transition, dif- 
ferent from the standard one, of dipole dissociation. In three dimen- 
sions, the transition is interpreted as the first-order liquid-gas one, 
across which the density is discontinuous. 


27315 Thieberger replies. Thieberger, P. (Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review Letters; 60: No. 10, 965-965(7 Mar 1988). Contract 
AC02-76CH00016. 

A reply to the comment on substance-dependent force with 
a new differential accelerometer is presented.The disagreement is 
due to the presence of surface films.A constant temperature gradi- 


ent has been experimentally excluded as a possible explanation for 
the observed effect. (AIP) 


27316 3D analysis of Maxwell's equations for cavities of 
arbitrary shape. Whealton, J.H.; Chen, G.L.; Raridon, R.J.; 
McGaffey, R.W.; Jaeger, E.F.; Bell, M.A.; Hoffman, D.J. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). leutial of Computational Physics; 75: No. 1, 168- 
189(Mar 1988). Contract AC05-840R21400. 

A three-dimensional analysis of cavity antennas is presented. 
The analysis is based on the finite difference method with a succes- 
sive overrelaxation convergence scheme. This method permits the 
calculation of resonance frequencies and corresponding electric and 
magnetic fields of eigenmodes in cavity antennas with arbitrary 
shapes. copyright 1988 Academic Press, Inc. 
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27317 (INIS-mf—11638) IPP annual report 1985/1986. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germa- 
ny, F.R.)). 1986. 70p. (In German). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE88752480/JAW. 

This annual report also is a review compiled on the occasion 
of the 25th anniversary of the Institute. A survey of tasks and ac- 
tivities of the IPP is followed by brief reports on the work in 
progress and on results achieved, dealing with the fundamentals of 
thermonuclear fusion, magnetic field configurations of the Tokamak 
device and stellarator device, and with the various components of a 
fusion experimental installation. Cooperative projects with other re- 
search institutes, the scientific infrastructure, the administrative or- 
ganisation, services, and the activities of the management and of the 
scientific-technical office are other aspects forming part of the 
report. The organisational chart given is of November 1986. 
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27318 (DOE/ER/52062—T6) Plasma surface interac- 
tions in magnetic fusion systems: Final technical report. 
Prinja, A.K. (California Univ., Los Angeles (USA)). Nov 
1986. Contract AS03-80ER52062. 4p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE88006680/JAW. 

This paper contains progress information on the generaliza- 
tion to two-fluids of a one-fluid parallel transport code and cou- 
pling with the axially-averaged radial transport edge plasma model. 
The generalization of other simular transport codes are discussed 
also. (LSP) 


27319 (EGG-M—14687) Plasma disruption calculations 
for the TIBER-II design. Merrill, B.J.; Jardin, S.C. (EG and 
G Idaho, Inc., Idaho Falls (USA); Princeton Univ., NJ 

" Plasma Physics Lab.). 1987. Contract ACO7- 
761D01570. Sp. (CONF- -871007—93). NTIS, PC A02. Order 
Number DE88006758/JAW. 

From 12. symposium on fusion engineering; Monterey, CA, 
USA (12 Oct 1987). 

Disruption calculations have been performed with the 
DSTAR tokamak disruption code at the Idaho National Engineer- 
ing Laboratory for the TIBER-II design study. These calculations 
are used to determine the effect that an assumed time scale for the 
thermal quench phase of the disruption has on the calculated 
plasma current decay rate, the partitioning of the plasma thermal 
energy, the predicted surface erosion of plasma interface compo- 
nents, and the predicted induced forces in structural components. 
Since the severity of the disruptive event can be compounded by a 
vertical instability, the calculations have also been used to consider 
the case of a disrupting plasma that simultaneously undergoes a 
vertical instability. 4 refs., 6 figs. 


27320 (ENEA-RT-FUS—85-13, pp 37-48) Low energy 
electron beam generator for irradiation tests. Fiorentino, E.; 
Marino, A.; Giabbai, I.; Giordano, G.; Letardo, T. (ENEA, 
Casaccia (Italy). Centro Ricerche Energia; ENEA, Frascati 
(Italy). Centro Ricerche Energia). 1985. NTIS (US Sales 
Only), PC A04/MF AOl. Order Number DE88780066/ 
JAW. (CONF-850925—). 

From 3. international symposium on radiation physics; Ferra- 
ra, Italy (30 Sep 1985). 

A low energy electron beam generator is described. The 
system has operated at an electron energy of 200 KeV, with a peak 
current density of more than 100 A/cm/sup 2/. Future develop- 
ments are also presented. 


27321 (ENEA-RT-FUS—85-13, pp 49-63) Time resolved 
neutron yield measurement in the FT device. Podda, S. 
(ENBA, Frascati (Italy). Centro Ricerche Energia). 1985. 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE88780066/JAW. (CONF-850925—). 

From 3. international symposium on radiation physics; Ferra- 
Ta, any (30 Sep 1985). 

A system of a BF/sub 3/ proportional chambers for time 
resolved neutron yield measurements is operative on the F.T. (Fras- 
cati Torus) device. The detector and techniques adopted are not 
new, but the problems related to neutron field radiation measure- 
ments around complicated geometrical structures such as tokamak 
devices still remain. The determination of plasma parameters from 
such measurements is a completely new field of investigation sub- 
ject to continuous improvements also in view of the feasible appli- 
cation to the control of future fusion reactors. The absolute calibra- 
tion of neutron detectors in the presence of extended neutron 
sources and large scattering masses, such as tokamak devices, pre- 
sents a major problem. The techniques employed for BF/sub 3/ 
chambers calibration are described in this paper. In thermonuclear 
plasmas the neutron yield is related to ion temperature through the 
density. On the F.T. device, neutron yield measurements and 
charge exchange analyzers are the only routine methods of moni- 
toring ion temperature. The method and result for this measure- 
ment are reported. We note that neutron yield measurements in 
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fusion devices give quantitative and qualitative information about 
ion velocity distribution and dislocation of non-thermonuclear 
sources. The results of neutron yield measurements in different 
working regimes of F.T. are presented. 


27322 (ENEA-RT-FUS—85-13, pp Saar sishg mms 
measurements of the 14 MeV neutron emission 
Tokamak plasma by activation techniques. rillon M.; Ver 
nucci, A. (ENEA, Frascati (Italy). Centro Ricerche Ener- 
gia). 1985. NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE88780066/JAW. (CONF-850925—). 

From 3. international symposium on radiation physics; Ferra- 
ra, Italy (30 Sep 1985). 

The 1.01 MeV triton burn-up has been investigated in the 
FT plasma by means of the activation technique. The 14 MeV 
neutrns produced by triton burn-up have been measured with the 
activation reaction Cu/sup 63/ (n, 2n) Cu/sup 62/ which has a 
threshold of 10.9 MeV. 






27323 (ENEA-RT-FUS—85-13, pp 5-36) X ray diagnos- 
tics of Tokamak plasma, Bartiromo, R. (ENEA, Frascati 
(Italy). Centro Ricerche Energia). 1985. NTIS (US Sales 
Only), PC A04/MF A0Ol. Order Number DE88780066/ 
JAW. (CONF-850925—). 

From 3. international symposium on radiation physics; Ferra- 
ra, Italy (30 Sep 1985). 

The basic processes responsible for the X-ray emission in to- 
kamak plasmas are described and their diagnostic application dis- 
cussed. 44 refs. 


27324 (IAE—4443/7) Dynamics of a plasma penta 
under effect of the XeCl-laser radiation on metallic surface. 
Arutyunyan, R.V.; Baranov, V.Yu.; Bol’shov, L.A. and 
others. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 
1987. 1lp. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number T188701983/JAW. 

The results of preliminary experiments and theoretical analy- 
sis permitting to clarify the main parameters of interaction of exci- 
meric radiation with a metal surface at intensities of the order of 
10/sup 9/ W/cm/sup 2/ are presented. Dynamics of plasma pro- 
duction, heating and expansion of near-surface breakdown at the 
presence of atmosphere counterpressure is investigated. Spectrosco- 
pic study of luminosity of different plasma compounds of metal va- 
pours and its probing by different wave lengths permit to qualita- 
tively determine the pressure, temperature and concentration of 
plasma. 16 refs.; 8 figs. 


27325 (IC—87/166) Electron-acoustic waves in a beam- 
plasma system. El-Ashry, M.Y.; El-Sherief, R.N. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jul 
1987. 8p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number T188702053/JAW. 

The instability of the electron-acoustic wave in a beam- 
plasma system, in which the plasma consists of an admixture of hot 
and cold electrons, is investigated. New types of hydrodynamics 
and kinetic instabilities have been found. (author). 5 refs. 


27326 (IPPJ—813) Monte Carlo studies of transport in a 
reversed field pinch. Chen, T.S.; Amano, T. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Feb 1987. 37p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88780056/JAW. 

Transport in a realistic reversed field pinch (RFP) configura- 
tion is studied numerically for both of neoclassical and MHD fluc- 
tuation case by Monte Carlo simulation. The results indicate that 
neoclassical transport is one or two orders lower than classical 
transport and thus is not important for RFP plasma. However, elec- 
tron diffusion coefficient corresponding to a typical MHD fluctua- 
tion configuration of Lundquist number S = 10/sup 4/, and equi- 
librium 8 = 8 % is about 10/sup 6/ cm/sup 2//sec which is two 
orders higher than the classical transport, and thus is an important 
transport loss mechanism for RFP plasma confinement. 
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27327 (IPPJ—852) Confinement time of electrons and 
H/sup -//D/sup -/ ions in the Uramoto type sheet plasma, 
Uramoto, Joshin. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Oct 1987. 37p. NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE88752554/JAW. 

Confinement times of electrons and H/sup -//D/sup -/ ions 
in the Uramoto type sheet plasma as a H/sup -//D/sup -/ ion 
source of volume production are determined from e-folding decay 
times of negative current to a langmuir probe, after a discharge for 
the sheet plasma production is stopped through SCR connected be- 
tween the anode and the cathode. The confinement times depend 
mainly on a bias potential of the metal vacuum chamber outside of 
the sheet plasma, which are ranging from about 40 psec (for plus 
bias voltage with respect to the anode) to about 300 psec (for 
minus bias voltage). Then, in order to extract a volume produced 
H/sup -//D/sup -/ ion current in high efficiency, we show that a 
long confinement time is an important necessary condition with the 
two necessary conditions (high electron density in low electron 
temperature and electron beam components) reported already. 


27328 (ITEF—98(1987)) Calibration technique and study 
on metrological characteristics of a high-voltage inverse 
square-law function generator. Popov, V.P.; Semenov, A.L. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 


nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 23p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
T188702101/JAW. 

The calibration technique is described, and the metrological 
characteristics of a high-voltage generator of the inverse-quadratic 
function (HGF), being a functional unit of the diagnostic system of 
an electrodynamic analyser of a ionic component of a laser plasma, 
is analysed. The results of HGF testing in the range of time con- 
stants of the tau=(5-25)ys function are given. Analysis of metrolo- 
gic and experimental characteristics shows, that HGF with auto- 
matic calibration has quite high accurate parameters. The high ac- 
curacy of function generation is provided with the possibility of 
calibration and adjustment conduction under experimental working 
conditions. Increase of the generated pulse amplitude to several 
tens of kilovelts is possible. Besides, the possibility of timely func- 
tion adjustment to the necessary parameter (tau) incréases essential- 
ly the HGF functional possibilities. 8 refs.; 3 tabs. 


(Brazil). 

Sep 1987. 19p. (NASA-CR—182422; NAS—1.26:182422; 

Soe eaa Lee 1215; CONF-870515—). NTIS, PC A03/ 
F A0l. 

From Spring college on plasma physics; Miramare, Italy (25 
May 1987). 

Large amplitude, electrostatic plasma waves are relevant to 
physical processes occurring in the astrophysical magnetospheres 
wherein charged particles are accelerated to relativistic energies by 
strong waves emitted by pulsars, quasars, or radio galaxies. The 
nonlinear, relativistic theory of traveling Langmuir waves in a cold 
plasma is reviewed. The cases of streaming electron plasma, elec- 
tronic plasma, and two-streams are discussed. 


27330 (N—88-16532) Relativistic electromagnetic waves 
in an electron-ion plasma. Chian, A.C.L.; Kennel, C.F. (In- 
stituto de Pesquisas Espaciais, Sao Jose dos Campos 
(Brazil)). Sep 1987. 18p. (NASA-CR—182421; NAS— 
a 182421; INPE—4396-PRE/1216). NTIS, PC A03/MF 
AOl 


” High power laser beams can drive plasma particles to rela- 
tivistic energies. An accurate description of strong waves requires 
the inclusion of ion dynamics in the analysis. The equations govern- 
ing the propagation of relativistic electromagnetic waves in a cold 
electron-ion plasma can be reduced to two equations expressing 
conservation of energy-momentum of the system. The two conser- 
vation constants are functions of the plasma stream velocity, the 
wave velocity, the wave amplitude, and the electron-ion mass ratio. 
The dynamic parameter, expressing electron-ion momentum con- 
versation in the laboratory frame, can be regarded as an adjustable 
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quantity, a suitable choice of which will yield self-consistent solu- 
tions when other plasma parameters were specified. Circularly po- 
larized electromagnetic waves and electrostatic plasma waves are 
used as illustrations. 


27331 (OH/R—86/182/K) Design and evaluation of a 
quencher for a plasma reactor. Alvarez-Cuenca, M.; Kushla, 
G.P. (Ontario Hydro Research Div., Toronto (Canada)). 2 
Apr 1987. 136p. (MICROLOG—87-06265), Ontario Hydro 
Research Division, Editorial Section, 800 Ki Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10: AN; MF 
CANMET: /TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
Selectivity or yield in a plasma chemical synthesis is en- 
hanced by quenching the intermediate reaction products. Thus, 
quenching is a essential operation in plasma chemistry. This work 
has assessed the performance of four quenchers based on two heat 
transfer concepts: cool gas injection and cooled-surface contact. 
Two of the four quenchers, designed during this investigation, in- 
corporated the two heat transfer concepts. Based on two param- 
eters, average quenching rate and degree of cooling, it was found 
that a gas injection ring assembled to either a convergent or a con- 
stant diameter nozzle gave the highest average quenching rate and 
highest degree of cooling, respectively. A cooled-surface module 
incorporating features found in both prototypes is suggested as a 
future program for optimizing the quenching system performance. 


27332 eee A technical review of micro- 
wave-induced and their industrial applications. Cave, 
T. (Ontario Hydro Research Div., Toronto (Canada)). 7 
Apr 1987. 9p. (MICROLOG—87-06231). Ontario Hydro 
Research Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 N; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Microwave-induced plasmas are mixtures of electrons, ions, 
and natural atoms which can be produced by exposing ordinary 
gases to strong microwave fields. The wide variety of physical and 
chemical reactions which may be produced using plasmas are of 
growing economic importance to industry. These applications are 
surveyed and their relevance is evaluated. The possible role of the 
Utilization Section in this area is also discussed. 


27333 (TRITA-EPP—86-05) Current-voltage characteris- 
tic and potential oscillations of a double layer in a triple 
plasma device. Carpenter, R.T.; Torven, S. (Univ. of Iowa, 
Iowa City (USA).Phys.Dep.; Royal Inst. of Technology, 
Stockholm (Sweden). Dep. of Plasma Physics). (Royal no 
of Tech., Stockholm (Sweden). t. of Plasma Physi 
and Fusion Research). Jul 1986. (US Sales 
Only), PC A03/MF A01. Order Number T188753033/JAW. 

The properties of a strong double layer in a current circuit 
with a capacitance and an inductance are investigated in a triple 
plasma device. The double layer gives rise to a region of negative 
differential resistance in the current-voltage characteristic of the 
device, and this gives non-linear oscillations in the current and the 
potential drop over the double layer (PhiDL). For a sufficiently 
large circuit inductance PhiDL reaches an amplitude given by the 
induced voltage (-LdI/dt) which is much larger than the circuit 
EMF due to the rapid current decrease when PhiDL increases. A 
variable potential minimum exists in the plasma on the low poten- 
tial side of the double layer, and the depth of the minimum in- 
creases when PhiDL increases. An increasing fraction of the elec- 
trons incident at the double layer are then reflected, and this is 
found to be the main process giving rise to the negative differential 
resistance. A qualitative model for the variation of the minimum 
potential with PhiDL is also proposed. It is based on the condition 
that the minimum potential must adjust itself self-consistentely so 
that quasi-neutrality is maintained in the plasma region where the 
minimum is assumed. (authors). 


'A-EPP—86-07) Velocity limitation of a neu- 
tral dust cloud with a magnetized plasma. Lehnert, 
B. (Royal Inst. of Tech., Stockholm (Sweden). t. of 
Plasma Physics and Fusion Research). Aug 1986. ~~ Ss 
(US Sales Only), PC A03/MF A0Ol. Order Number 
T188753034/JAW. 
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The problem is considered of a cloud of neutral dust which 
moves into a cloud of static plasma which is confined in a magnetic 
field. Earlier experiments and theoretical analysis on critical veloci- 
ty limitation by plasma-wall interaction suggest that such limitation 
also arises in the case of plasma-neutral dust interaction. Neverthe- 
less further analysis is required to provide a full and clear picture of 
the interaction between plasma and neutral gas on one hand and 
plasma and neutral dust on the other. 


27335 Radial transport in a tandem mirror. Dimonte, G. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, California 94550). Physical Review 
Letters; 60: No. 14, 1390-1393(4 Apr 1988). Contract W- 
7405-ENG-48. 

Experiments in the tandem mirror TMX-U reveal three sig- 
nificant sources of nonambipolar radial transport associated with 
resonant transport in the central cell and, in the end cells, with 
electron cyclotron heating and neutral beam heating. A simple 
model suggests that the electron-cyclotron-heating—induced trans- 
port is due to the asymmetric application of power. This transport 
mechanism is important because it applies even in axisymmetric 
magnetic geometries. 


27336 Flux coordinates, self-consistent equilibria, and 
variational principle. Riedel, K.S. (Courant Institute of 
Mathematical Sciences, New York University, New York, 
me York 10012). Physics of Fluids; 31: No. 


4, 890-893(Apr 


The magnetohydrodynamic (MHD) equations are presented 
in an invariant form in flux variables and variational principles are 
formulated for these variables. These equations are then solved in 
Boozer coordinates in the small curvature expansion. 


a. Radiation effects on the ablation of mass in laser- 

produced plasmas. Marchand, R.; Capjack, C.E.; Lee, Y.T. 
(Department of Electrical Engineering, University of Alber- 
ta, Edmonton, Alberta T6G 2G7, Canada). Physics of Fluids; 
31: No. 4, 949-951(Apr 1988). 

The effect of x-ray radiation and transport on the ablated 
mass is considered in the computer simulation of laser-produced 
plasmas. Two regimes are identified. For times shorter than a criti- 
cal time to, the plasma is “classical,” in that the ablated mass com- 
puted when radiation effects are included is approximately the same 
as that when these effects are neglected. For longer times, howev- 
er, the former is considerably larger than the latter. The depend- 
ence of to on the incident laser intensity and the influence of the 
laser wavelength and flux limiter used in the simulations are deter- 
mined. 


Time-of-flight analyzer for ion end loss of a mirror 
pode Petty, C.C.; Smith, D.K.; Smatlak, D.L. (Plasma 
Fusion Center, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Review of Scientific Instru- 
ments; 59: No. 4, 601-604(Apr 1988). 

A time-of-flight analyzer has successfully been used to meas- 
ure the extracted charge-state distribution and impurity level of an 
ECRH mirror plasma. End-loss temperatures for each ion species 
have been determined from the rise time of the analyzer output 
pulses. Ions entering the line-of-sight device are first accelerated by 
a two-aperture lens and are then focused with an einzel lens. Elec- 
trostatic deflection plates chop the ion beam into short pulses 
which travel down a 1.20-m tube to an electron multiplier. Ion 
spectra are typically summed at a rate of 1 kHz using a hardware 
signal averager. 


transport, ‘‘self- 
ton University, Plasma 
Physics Laboratory, P.O. Box 451, Princeton, New Jersey 
08543-0451). Physics of Fluids; 31: No. 4, 869-886(Apr 1988). 
The recent conclusion of Terry, Diamond, and Hahm 
(TDH) [Phys. Rev. Lett. 57, 1899 (1986)] that in a turbulent, colli- 
sionless plasma “magnetic transport including quasilinear magnetic 
flutter transport . . . does not contribute to the relaxation of <f>, 
and thus is not responsible for electron energy or momentum trans- 









port is argued to be irrelevant or imcorrect for a variety of situa- 


27340 aS S005 Sees 
radio-frequency waves below the ion cyclotron frequency. 
one's ae Majeski, R.;Intrator, T.; Hershkowitz, N_; 
S. (Department of Nuclear Engineering and Engi 
University of Wi 


ceiving Phauice isconsin, Madison, Wi 
sin 53906). Pgsics of Fluids 31: No. 714-T16(Apr 1988). 


antennas in the Phacdrus-B tandem mirror central cell [Phys. Rev. 
Lett. 59, 206 (1987)] is used to select the rf azimuthal mode number 
(m). When the m = -1 mode is selected, the ponderomotive force 
from the left-hand polarized wave fields is sufficient to stabilize the 
plasma. Measurements of the rf mode aumber and of the wave po- 
larization indicate strong excitation of m = -1 modes with much of 
the wave having a left-hand polarization. 
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of 
Optical Society of America B: Optical Physics; 5: No. 3, 602- 
605(Mar 1988). 
The wavelengths of the 3s* *S,—3s3p *P, transition for the 
ions Za/sup 18//sup @//sup m+-/, Ge/sup 20//sup 
@//sap m+/, Se/sup 22//suap @//sup m-+/, Mo/sup 30//sup 
@//sup m+/, Sn/sup 38//sup @//sup m+/, and Xe/sup 42//sup 


multiconfiguration program, 
ed for the ions Fe/sup 14//sup @//sup m+-/ through Nd/sup 48// 
sup @//sup m+/. 


27351 Plasma dispersion theory for a neutral 


on plasma science (Ab- 

stracts). Piscataway, NJ; TEEE Service Center (1987). 
(CONF-870651—). 

From IEEE international conference on plasma science; 


re ae ad 
ane 


116-117 of The 1987 IEEE 
cecemackins tdi Matinee NJ; IEEE Service 
Center (1987). (CONF-870651—). 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

Multikilobar transient strains were produced in single crystal 
silicon by laser irradiation. Variations of the lattice spacing with 
time and in depth were observed by pulsed x-ray diffraction. Tar- 
gets were (111) silicon wafers, overcoated with 1000 A alummum 
to provide a short laser absorption depth, and further overcoated 
with a 25 ym plastic layer. The target was irradiated with a 1 nsec 
pulse of 1.06 pm laser light at 0.8 - 8 J cm/sup -2/. At these low 
irradiances, the plastic layer is transparent; the laser light produces 
a low temperature aluminum plasma/vapor within the target struc- 
ture. The plastic overcoat provides imertial confinement of the 
plasma and results in an enhancement of the pressure pulse. 


27355 Plasmoid propagation im a tramsverse-magnetic 
Oe ee ne ee a een tae 
FJ.; Fisher, A.; Rostoker, N. (Dept. of Physics, Univ. of 
California (at) Irvine, CA 92717 (USA)). pp 114-115 of The 
1987 IEEE international conference on science (Ab- 
Stracts). Piscataway, NJ; 

(CONF-870651—). 
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From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

The present experiments use plasmoids (150 KeV, 5 kA, 50- 
100A/cm/sup 2/, 1 ps) injected into transverse fields of, B/sub t/ 
= 0-400G. Background plasma is generated by TiH/sub 4/ plasma 
guns fired along B/sub t/ which produces a plasma density, n/sub 
rho/ = 10/sup 12/ - 10/sup 14/ cm/sup -3/. Initial results indicate 
that the beam propagation losses increase with the background 
plasma compared to vacuum propagation, roughly a 50% reduction 
in ion current density is noted 70 cm downstream from the anode 
from n/sub rho/ — 10/sup 13/ cm/sup -3/. Principle diagnostics 
for these experiments include: magnetically insulated Faraday cups, 
floating potential probes, diamagnetic probes, calorometers, micro- 
wave interferometer, and thermal witness paper. The authors are 
presently assembling an improved accelerator and field-coil system 
which will allow higher energy (500 KeV) higher current density 
plasmoids to be studied. The principal virtue of these upgrades to 
reduce the beam nonuniformity and angular divergence to allow 
beam propagation up to 5-meters to be studied. The authors present 
these results along with scaling relations derived by comparison 
with our earlier experiments. 


27356 Collisional magnetic pumping. Laroussi, M.; Roth, 
J.R. (UTK Plasma Science Lab., Dept. of Electrical and 
Computer Engineering, Univ. of Tennessee, Knoxville, TN 
37996-2100 (USA)). pp 103 of The 1987 IEEE international 
conference on plasma science (Abstracts). Piscataway, NJ; 
IEEE Service Center (1987). (CONF-870651—). 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

This paper describes the application of collisional magnetic 
pumping to heat a plasma, and provides new results relating to the 
energy transfer process between the RF perturbed magnetic field 
and the parallel and perpendicular energy components of the 
heated species. From numerical solutions to the energy transfer 
problem, it has been found that there exists a plasma parameter 
regime in which collisional magnetic pumping is most effective, and 
for each collision frequency v/sub c/ there exists an optimum driv- 
ing frequency v which maximizes the energy transfer from the per- 
pendicular component of the ion and electron motion to the parallel 
components. It has also been found that there exists a threshold in 
the parameter v/sub c/T, where T is the period of the driving fre- 
quency, below which the parallel component of the energy satu- 
rates after an initial transient phase, and the collisional magnetic 
pumping is no longer effective. The heating rates for different 
forms of the perturbing function f(t), including a sawtooth and a 
triangular function, have been found theoretically and compared to 
that of other selected RF heating methods including ICRH and 
ECRH. 


27357 Observation of steepening in electron plasma = 
driven by stimulated Raman backscattering. Umstadter, D 
Williams, R.; Clayton, C.; Joshi, C. (Electrical Engineerin 
Dept., Univ. "of California, Los Angeles, CA 90024 (usa) 
pp 103 of The 1987 IEEE international conference on 
plasma science (Abstracts). Piscataway, NJ; IEEE Service 
Center (1987). (CONF-870651—). 
From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 
ge amplitude electron plasma waves are of current inter- 
est in laser-fusion, plasma accelerator, and beam-plasma experiments 
both because of their potential to accelerate electrons to high ener- 
gies and in connection with plasma instabilities. Plasma waves may 
be driven to large amplitude by the Raman backscatter instability 
(SRS), which occurs when an incident light wave beats with a light 
wave which is reflected in the backward direction from plasma 
noise. In this paper the authors report the direct experimental ob- 
servation of the harmonics of SRS driven plasma waves using fre- 
quency and wavenumber resolved ruby Thomson scattering. Meas- 
urements of their relative amplitudes agree with predictions of non- 
linear warm plasma wave steepening theory up to the maximum ob- 
served amplitude of the fundamental component, n-tilde/sub 1//n/ 
sub 0/ = 16%. A 10.6 wm, CO/sub 2/ laser (IA/sup 2/ = 7.9 x 
10/sup 5/) was focused onto an arc preionized H/sub 2/ plasma in 
order to excite the plasma waves. Raman backscatter was frequen- 
cy and amplitude analyzed using an image dissector and grating 
spectrograph. Thomson scattering was performed using a 1 J, 15 ns 
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ruby laser pulse (A=.6943 ym). The Thomson scatter spectra was 
also frequency, wavenumber, and amplitude resolved. Both of the 
decay products of SRS, the daughter light wave and the plasma 
wave fundamental, were detected simultaneously and found to be 
correlated in both frequency and amplitude. 


27358 Modeling plasma Lieberman, M.A.; 
Goedde, C.G.; Gu, L.; Lichtenberg, A.J.; Misium, G.; 
Wendt, A. (Univ. of California at Berkeley, Berkeley, CA 
(USA)). pp 115-116 of The 1987 IEEE international confer- 
ence on plasma science (Abstracts). Piscataway, NJ; IEEE 
Service Center (1987). (CONF-870651—). 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

Complete models are needed to understand the basic scaling 
behavior of properties such as species density, temperature and ion- 
ization rate as control parameters such as gas composition, pressure, 
electrical power and discharge geometry are varied. Such models 
become increasingly useful for physical understanding and design as 
the number of control parameters or the discharge complexity in- 
creases; e.g., combined dc-rf discharges, discharges with dc magnet- 
ic fields, complicated geometries, heating mechanisms, chemistry, 
etc. These effects must be incorporated into the simple models. The 
authors are studying reflex heating of electrons by the oscillating 
sheaths in a parallel plate rf discharge. This mechanisms can com- 
pete with the usual rf ohmic heating in low pressure, high frequen- 
cy discharges. They are also studying geometrical effects in the dc, 
planar magnetron discharge. 


Tearing of a thin electron current sheet into mag- 
netic islands and their subsequent coalescence. Pfister, H.; 
Gekelman, W.; Stenzel, R.L.; Xu, L. t. of Physics, 
Univ. of California, Los Angeles, CA 90024 (USA)). pp 114 
of The 1987 IEEE international conference on plasma sci- 
ence (Abstracts). Piscataway, NJ; IEEE Service Center 
(1987). (CONF-870651—). 

From IEEE international conference on plasma science; 
ae City, VA, USA (1 Jun 1987). 

The dynamics of thin current sheets is of great interest in 
space plasma physics, especially in the study of planetary magneto- 
tails. Furthermore, the magnetic tearing mode “and attendant 
changes in field topologies, which we have observed to occur in a 
neutral sheet under appropriate conditions (sheet-width/sheetlength 
— 1/40), are relevant to understanding of phenomena in a variety 
of fusion devices (tokamaks, reversed field pinches, spheromaks, 
etc.). Electron current sheets of thickness d = c/w/sub pe/ a 1 cm 
and length iota > 40 d are generated in a large laboratory plasma 
with a reconnection field configuration. After establishing the initial 
boundary conditions for the sheet, the space-time evolution of the 
magnetic field topology is measured with three mutually orthogo- 
nal magnetic loop probes at more than 5000 spatial locations and 
1024 timesteps. With the help of state-of-the-art digital data proc- 
essing, the tearing of the magnetic topology and behavior of the as- 
sociated currents in three dimensions is displayed. 
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REFER ALSO TO CITATION(S) 26538, 26580, 26581, 26588, 26684, 27351, 
27354, 27359 


27360 (CONF-880417—2) Remote maintenance design 
activities and research and development accomplishments for 
the Compact Ignition Tokamak. Spampinato, P.T. (Oak 
Ridge National Lab., TN (USA). Fusion Engineering 
ag Center). 1988. Contract AC05-840R21400. 19p. 
NTIS, PC A03. Order Number DE88006980/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

The use of deuterium-tritium (D-T) fuel for the Compact Ig- 
nition Tokamak (CIT) requires the use of remote handling technol- 


_Ogy to carry out maintenance operations. The remote operations 


consist of removing and replacing such components as first wall 
armor protection tiles, radio-frequency (rf) heating modules, and di- 
agnostic modules. The major pieces of equipment being developed 
for maintenance activities internal to the vacuum vessel include an 
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articulated boom manipulator (ABM), an inspection manipulator, 
and special tooling. For activities external to the vessel, the equip- 
ment includes a bridge-mounted manipulator system, decontamina- 
tion equipment, hot cell equipment, and solid radiation-waste (rad- 
waste) handling and packaging equipment. The CIT Project is 
completing the conceptual design phase; research and development 
(R and D) activities, which include demonstrations of remote main- 
tenance operations on full-size partial mock-ups are under way. 5 
figs. 


27361 (EGG-M—14787) Incorporating reliability into the 
design of experimental fusion facilities. Cadwallader, L.C.; 
Holland, D.F. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1987. Contract AC07-761D01570. 5p. (CONF-871007—92). 
NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE88006767/JAW. 

From 12. symposium on fusion engineering; Monterey, CA, 
USA (12 Oct 1987). 

This paper presents risk-based design objectives for the 
Compact Ignition Tokamak (CIT) and gives ideas for risk reducing 
design practices that can be incorporated into the CIT design. A 
preliminary analysis for the identification of critical, nonrepairable 
CIT components is also presented. 15 refs., 4 tabs. 


27362 (EIR—635) Self-shielding characteristics of aque- 
ous self-cooled blankets for next generation fusion devices. 
Pelloni, S.; Cheng, E.T.; Embrechts, M.J. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). 
Nov 1987. 26p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88701420/JAW. 

The present study examines self-shielding characteristics for 
two aqueous self-cooled tritium producing driver blankets for next 
generation fusion devices. The aqueous Self-Cooled Blanket con- 
cept (ASCB) is a very simple blanket concept that relies on just 
structural material and coolant. Lithium compounds are dissolved 
in water to provide for tritium production. An ASCB driver blan- 
ket would provide a low technology and low temperature environ- 
ment for blanket test modules in a next generation fusion reactor. 
The primary functions of such a blanket would be shielding, energy 
removal and tritium production. One driver blanket considered in 
this study concept relates to the one proposed for the Next Europe- 
an Torus (NET), while the second concept is indicative for the in- 
board shield design for the Engineering Test Reactor proposed by 
the USA (TIBER II/ETR). The driver blanket for NET is based 
on stainless steel for the structural material and aqueous solution, 
while the inboard shielding blanket for TIBER II/ETR is based on 
a tungsten/aqueous solution combination. The purpose of this study 
is to investigate self-shielding and heterogeneity effects in aqueous 
self-cooled blankets. It is found that no significant gains in tritium 
breeding can be achieved in the stainless steel blanket if spatial and 
energy self-shielding effects are considered, and the heterogeneity 
effects are also insignificant. The tungsten blanket shows a 5 per- 
cent increase in tritium production in the shielding blanket when 
energy and spatial self-shielding effects are accounted for. Howev- 
er, the tungsten blanket shows a drastic increase in the tritium 
breeding ratio due to heterogeneity effects. (author) 17 refs., 9 figs., 
9 tabs. 


27363 (ENEA-RT-FUS—86-1) Contributions to the 7” 
surface 


International Conference on plasma interactions in 
controlled fusion devices. 5-6 May 1986. (ENEA, 
Rome (Italy)). 1986. 33p. (CONF-860522). NTIS (US 
Sales Only), A03/MF A0Ol. Order Number 
DE88701722/JAW. 

From 7. international conference on plasma surface interac- 
tions in controlled fusion devices; Princeton, NJ, USA (5 May 
1986). 

: The report contains three papers presented in the 7th Inter- 
national Conference on plasma surface interactions in controlled 
fusion devices held in Princeton (USA) 5-9 May 1986, all referred 
to the FT Tokamak. 


27364 (ENEA-RT-FUS—86-1, pp 5-12) Energy losses in 
normal FT . Maddaluno, G.; Ciotti, M.; Ferro, C. 
(ENEA, Frascati (Italy). Centro Ricerche Energia). 1986. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88701722/JAW. (CONF-860522—). 
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From 7. international conference on plasma surface interac- 
tions in controlled fusion devices; Princeton, NJ, USA (5 May 
1986). 

A systematic analysis of the temperature increase of the lim- 
iter and wall in FT has been performed using thermocouples to cal- 
culate power losses during normal discharges. A linear increase of 
the total power to the limiter was found ranging from 10% of the 
total input power at n/sub e/=0.3 x 10/sup 14/cm/sup -3/ up to 
35% at n/sub e/=3 x 10/sup 14/cm/sup -3/. The power lost to the 
wall was of the order of 70% increasing if the electron density is 
increased with higher plasma current. The overall energy balance 
tends to 100% at higher current and density (n/sub e/>1 x 10/sup 
14/cm/sup -3/) suggesting a more uniform distribution of the 
energy fluxes. A characteristic decay length of the energy ranging 
from 0.5 to 1 cm was also estimated. 


27365 Fn aaeaek pp 21-33) Erosion rede- 
position and impurity transport in the scrape off layer of the 
FT TOKAMAK. Franconi FE: E.; Brossa, F. (ENEA, Frascati 
(Italy). Centro Ricerche Energia; Commission of the Euro- 
pean Communities, Ispra (Italy). Joint Research Centre). 
1986. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88701722/JAW. (CONF-860522—). 

From 7. international conference on plasma surface interac- 
tions in controlled fusion devices; Princeton, NJ, USA (5 May 
1986). 

7 Impurity transport processes, particle and impurity fluxes in 
the scrape-off layer (SOL) of the FT machine have been studied by 
means of two graphite probes acting as catcher-tergets. Targets are 
analyzed after 217 deuteriu FT-discharges (68% flat-top discharges, 
32% sisruption shots, and 1 runaway shot) using SEM, SEAS, and 
SIMS surface techniques. SEAS and SIMS analyses indicate that 
the main metallic impurities are Cr, Mn, Fe and Ni. Weight-loss 
measurements of the graphite probes evidence that the erosion of 
each sample is greater than the redeposition of the metallic film. 
Impurity fluxes due mainly to disruptions, runaway electrons, or 
PDC processes were observed to range from 6.5 x 10/sup 15/ to 
1.2 x 10/sup 16/atoms/cm/sup 2/ (discharge) on the ion-drift side, 
and from 7.3 x 10/sup 15/ to 1.1 x 10/sup 16/atoms/cm/sup 2/ 
(discharge) on the electron drift side, at an average distance of 21 
cm from the center line of the plasma. The e-folding length A/sub 
imp/ of the SOL for the impurity flux was also estimated to lie in 
the range 9.8<A/sub imp/< =12.5cm. 24 refs. 


27366 (ENEA-RT-FUS—87-19) Parametric calculation of 
the first wall thermal response during plasma distruption for 
the NET. Franconi, E.; Kroegler, H. (ENEA, Rome 
(Italy)). 1987. 20p. (CONF-871036—). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88701724/ 
JAW. 

From 3. international conference on fusion reactor materials; 
Karisruhe, F.R. Germany (4 Oct 1987). 

The expected high energy fluxes on the first wall during 
plasma disruption make it necessary to evaluate the thermal re- 
sponse of the first wall material. A model to predict material evap- 
oration and melting, even considering the vapour shielding effect, 
was developed assuming that the plasma ions and electrons are 
slowed down by the vapour. The model takes into account both 
the phase changes, solid-liquid and liquid-vapour of the wall materi- 
al. The dynamic of plasma collapse is treated either as a function of 
time or as a constant during the disruptive event. The time evolu- 
tion of the shielding effect is given as a function of the thermal 
energy released by the plasma. Specific results obtained by using 
the numerical values as working hypotheses for the NET project 
are given for AISI 316SS and graphite impregnated with SiC. 


27367 (IC—87/43) Analytic model for the spherical shell 
implosion driven by heavy ion beam. Piriz, A.R. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Apr 1987. 
21p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number T188702027/JAW. 

A simple model for the heavy ion beam implosion of uni- 
form spherical shell targets is constructed. The model equation is 
obtained by averaging the fluid equation of conservation of energy 
over the thickness of the shell. The energy balance contains the 
thermal and kinetic energies of the region absorbing the beam 
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energy. The driving power is considered as a constant. The model 
gives the dependence of the implosion properties on the ion energy 
and the results are in agreement with published simulation data. 
(author). 11 refs, 7 figs. 


27368 (INIS-mf—11636, pp 191-199) Fusion research. 
Kaufmann, M.; Milch, I. (Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany, F.R.)). 1987. (In German). 
NTIS (US Sales Only), PC Al2/MF A0O1. Order Number 
DE88752478/JAW. (CONF-8609335—). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

Nuclear fusion represents a method of obtaining energy with 
favourable safety and environmental properties. The fusion energy 
which can be released from the deuterium of one cubic kilometre 
of seawater would correspond to the energy content of all the 
known ‘petroleum reserves. The principle of nuclear fusion the 
safety and environmental properties of fusion and the state of re- 
search (Wendelstein experiments, TEXTOR, JET, NET) are briefly 
explained. 


27369 (IPPJ—812) System for long pulse REB genera: 
tion. Tsuzuki, Tetsuya; Hasegawa, Mitsuru; Narihara, Kazu- 
michi; Tomita, Yukihiro; Kubo, Shin; Kobata, Tadasuke; 
Mohri, Akihiro. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Feb 1987. 28p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88780055/JAW. 

A high voltage pulse generator system producing intense rel- 
ativistic electron beams (REB) (1.5 ys pulse width, 30 kA peak cur- 
rent, 1 MeV energy) was developed to the use of REB ring forma- 
tion. The system consists of a Marx generator, a transmission line 
with plastics-water hybrid insulators and a magnetically insulated 
transmission line connected with a cathode. The system has been 
well operated more than twenty thousands shots without troubles. 


27370 (JAERI-M—87-134, pp 130-133) Determination of 
the physical state of implanted hydrogen in Si by RBS com- 
bined with ERD using /sup 4/He ions. Yamaguchi, Sadae; 
Fujino, Yutaka; Sagara, Akio; Kamada, Khoji. (T ohoku 
Univ., Sendai (Japan)). Sep 1987. NTIS (US Sales Only), 
PC All/MF AOl. Order Number DE88780070/JAW. 
(CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Rutherford backscattering spectrometry (RBS) combined 
with elastic recoil detection (ERD) is applied to the characteriza- 
tion of hydrogen implanted into Si and He implanted Si. By moni- 
toring the hydrogen concentration in the target with ERD, backs- 
cattering measurements of /sup 4/He ion provide the information 
of the energy loss in the implanted hydrogen atoms. The results in- 
dicate that there are some difference in energy loss between gase- 
ous and solid state. 


27371 (LBL—24272) Induction linac drivers for commer- 
cial heavy-ion beam fusion. Keefe, D. (Lawrence Berkeley 
Lab., CA (USA)). Nov 1987. Contract AC03-76SF00098. 
21p. ‘(CONF-871173—4). NTIS, PC A03/MF AO1; 1; GPO 
Dep. Order Number DE88005746/JAW. 

From 3. ICF system and applications colloquium; Madison, 
WI, USA (9 Nov 1987). 

This paper discusses induction linac drivers necessary to ac- 
celerate heavy ions at inertial fusion targets. Topics discussed are: 
driver configurations, the current-amplifying induction linac, high 
current beam behavior and emittance growth, new considerations 
for driver design, the heavy ion fusion systems study, and future 
studies. 13 refs., 6 figs., 1 tab. (LSP) 


rn (NITEFA-P-K—0733) Numerical modelling specific 

ics of excimer KrF lasers with electron 
aan excitation. Burtsev, V.A.; Grad, A.G.; Kuznetsov, 
rare eae (anche lesedirveit hi a Eh- 
ektrofizicheskoj Apparatury, Lenin SR)). 1986. 
18p. (In Russian). NTIS (US Sales Ont. | PC A03/MF AO1. 
Order Number DE88701525/JAW. 
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Kinetics of eximer KrF laser active medium formation in 
Ar:Kr:F/sub 2/ gaseous mixture is considered. The mixture is excit- 
ed by an electron beam: a computing program, allowing one to cal- 
culate the main parameters of the active medium and laser output 
characteristics is developed. Laser internal efficiency dependences 
on the pulse duration, power and full excitation energy, are calcu- 
lated. 14 refs.; 6 figs. 


27373 (UCRL—98132) A high-fluence fusion neutron 
source. Coensgen, F.H.; Casper, T.A.; Correll, D.L.; Damm, 
C.C.; Futch, A.H.; Logan, B.G.; Molvik, A.W.; Bulmer, 
R.H. (Lawrence Livermore National Lab., CA (USA)). 17 
Feb 1988. Contract W-7405-ENG-48. 12p. (CONF-880417— 
1). NTIS, PC A03/MF AO01; 1; GPO Dep. Order Number 
DE88006810/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

A conceptual design of a D-T fusion facility for continuous 
production of 14-MeV neutron wall loading from 5 to 10 MW/m? 
at the plasma surface is presented. In this design, D-T neutrons are 
produced in a linear, two-component plasma formed by neutral 
beam irradiation of a fully ionized warm plasma target. The beam 
energy, which is deposited in the center, is transferred to the warm 
plasma mainly by electron drag and is conducted along the target 
plasma column to end regions where it is absorbed in neutral gas at 
high pressure. The target plasma is operated in a regime where 
electron thermal conduction along the column is the controlling 
energy-loss process. The loss rate is minimized by adjusting the di- 
ameter and length of the plasma column. A substantial gradient in 
T/sub e/ along the column results in recombination of the plasma 
to gas in the end-regions before impact on the end walls. The re- 
sultant hot gas is cooled by contact with large-area heat exchang- 
ers. In this way, the large steady-state heat load from the injected 
neutral beams is diffused and removed at tolerable heat flux levels. 
The reacting plasma is essentially an extrapolation of the 2XIIB 
high-B plasma to higher magnetic field, ion energy, and density. 12 
refs., 4 figs. 


27374 Operation of large ‘’field-free” ion sources in the 
presence of magnetic fields. Grisham, L.R.; Kamperschroer, 
J.K.; Wright, K.E. (Princeton University Plasma Physics 
Laboratory, Princeton, New Jersey 08544). Review of Scien- 
tific Instruments; 59: No. 4, 596-600(Apr 1988). 

Large area 10 x 40-cm Lawrence Berkeley Laboratory 
"field-free” ion sources were used during the first 2.5 yr of the neu- 
tral beam injection heating experiment on the tokamak fusion test 
reactor. Although these ion sources were located inside magnetic 
shielding structures, interference from tokamak magnetic fields pre- 
vented beam operation under certain conditions when using hydro- 
gen. The fields causing this interference have been studied, and 
modifications which allow operation of such sources in these fields 
have been made. 


27375 An induction Linac driven heavy-ion fusion sys- 
tems model, Zuckerman, D.S.; Driemeyer, D.E.; Waganer, 
L.M.; Dudziak, D.J. (McDonnell Douglas Astronautics Co., 
P.O. Box 516, St. Louis, MO 63166 (USA)). Nuclear Tech- 
nology; 13: No. 2, 217-254(Feb 1988). 

A computerized systems model of a heavy-ion fusion (HIF) 
reactor power plant is presented. The model can be used to analyze 
the behavior and projected costs of a commercial power plant 
using an induction linear accelerator (Linac) as a driver. Each 
major component of the model (targets, reactor cavity, Linac, beam 
transport, power flow, balance of plant, and costing) is discussed. 
Various target, reactor cavity, Linac, and beam transport schemes 
are examined and compared. The preferred operating regime for 
such a power plant is also examined. The results show that HIF 
power plants can compete with other advanced energy concepts at 
the 1000-MW (electric) power level [cost of electricity (COE) — 
50 mill/kW . h] provided that the cost savings predicted for Linacs 
using higher charge-state ions (+3) can be realized. 
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Heavy-ion fusion target cost model. Pendergrass, 
J.H.; Harris, D.B.; Dudziak, D.J. (Univ. oS eee ae 
Alamos National ‘Lab., P.O. Box 1663, Los Alamos, NM 
87545 (USA)). Nuclear Technology; 13: No. 2, 375(Feb 
1988). 

A new model for the cost of production of heavy-ion fusion 
targets in dedicated on-site target factories is presented for power 
plants. The model treats single- and double-shell direct-drive and 
generic indirect-drive targets. Target factory capital costs, nontri- 
tium target materials costs, and target factory operations and main- 
tenance costs are estimated for target substructures such as fuel 
capsules, radiation cases, and driver energy absorption regions. 
These individual estimates are combined to obtain the total target 
cost. Realistic scaling of target costs with variations of such impor- 
tant performance parameters as target factory production capacity 
and driver pulse energy is emphasized. The model can be modified 
and used for other inertial fusion drivers and fuels. Typical target 
cost estimates fall into the range of $0.25 to 0.45 per target. The 
estimated target cost contribution to the total cost of production of 
electric power is typically —4 to 7 mill/kW . h. 


27377 Targets for heavy-ion fusion. Bangerter, R.O. 
(Univ. of California, Lawrence Livermore National Lab., 
Livermore, CA 94550 (USA)). Nuclear Technology; 13: No. 
2, 348-355(Feb 1988). Contract W-7405-ENG-48. 

The cost of an accelerator depends strongly on the require- 
ments that it must satisfy to drive a target. Therefore, an important 
part of the Heavy-Ion Fusion Systems Assessment (HIFSA) Project 
has been a search for, and an assessment of, target concepts that 
might relax the accelerator requirements. This paper outlines the 
considerations that have guided the search and gives a brief de- 
scription of the various concepts that have been studied. 


27378 Gain scaling relations - Heavy-ion targets. Magels- 
sen, G.R. (Los Alamos National Lab., Group X-1, Mail 
Stop E531, Los Alamos, NM 87545 (USA)). Nuclear Tech- 
nology; 13: No. 2, 339-347(Feb 1988). 

Scaling relationships among the relevant reactor, driver, and 
target parameters and gain for three heavy-ion target concepts are 
presented. These relations include scaling laws for the required 
peak power and ion energy, the fuel fractional burnup, and the 
fraction of energy released in charged particles and X rays as a 
function of the target radius, the hydrodynamic coupling efficiency, 
and the incident ion energy. The impact of polarized deuterium-trit- 
ium fuel on the scaling relations is also shown, and the direct-drive 
concept is examined to illustrate some of the ideas used in develop- 
ing a hydrodynamic efficiency model. 


27379 Analysis of cavity gas conditions in heavy-ion 
beam fusion reactors. Peterson. R R.R. (Univ. of Wisconsin- 
Madison, Fusion Technology Institute, 1500 Johnson Drive, 
Madison, WI 53706-1687 (USA)). Nuclear Technology; 13: 
No. 2, 279-289(Feb 1988). 

The limits on the cavity gas density required for beam prop- 
agation and condensation times for material vaporized by target ex- 
plosions can determine the maximum repetition rate of heavy-ion 
fusion (HIF) driven reactors. If the ions are ballistically focused 
onto the target, the cavity gas must have a density below roughly 3 
x 10/sup 12/cm/sup -3/ at the time of propagation; other propaga- 
tion schemes may allow densities as high as 1 Torr or more. In 
some reactor designs, several kilograms of material may be vapor- 
ized from the target chamber walls by target-generated X rays, rais- 
ing the average density in the cavity to 3 x 10/sup 18/cm/sup -3/ 
or more. A one-dimensional combined radiation hydrodynamics 
and vaporization and condensation computer code has been used to 
simulate the vaporization and condensation of material in the target 
chambers of HIF reactors. Repetition rates in excess of 1 Hz are 
possible in the three types of target chambers studied. Means of in- 
creasing allowable repetition rates are discussed. 


27380 U.S. heavy-ion fusion systems assessment project 
overview. Dudziak, D.J.; Saylor, W.W.; Herrmannsfeldt, 
W.B. (Univ. of California, Los Alamos National Lab., P.O. 
Box 1663, Los Alamos, NM 87545 (USA)). Nuclear Technol- 
ogy; 13: No. 2, 207-216(Feb 1988). 

A multi-institutional study was conducted to evaluate the po- 
tential of heavy-ion induction linacs as inertial confinement fusion 
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(ICF) drivers. This Heavy-Ion Fusion Systems Assessment 
(HIFSA) study was a U.S. effort to evaluate a wide range of possi- 
ble system configurations for electric power plants driven by induc- 
tion linacs, as opposed to the radio-frequency accelerators used in 
previous heavy-ion fusion (HIF) power plant conceptual designs. In 
contrast to these earlier studies, the HIFSA project specifically 
avoided concentrating on a point design. Rather, cost/preformance 
models of the major systems in an HIF power plant were devised 
by the institutions with expertise in the applicable technologies 
(e.g., Lawrence Berkeley Laboratory for induction accelerators and 
beam transport/focus; McDonnell Douglas Astronautics Company 
for cost scaling and systems modeling/integration). (Detailed de- 
scriptions of these systems and associated integration/trade-off stud- 
ies appear in other papers in this special issue). Some of the key 
results of the HIFSA study are summarized and their significance 
assessed. The cardinal conclusions of the study are twofold: (a) 
conceptual HIF power plants have estimated cost-of-electricity 
values that, at 1 GW(electric), are roughly comparable to those 
from other ICF and magnetic fusion systems studies; and (b) HIF 
technology is robust in that there exists a large parameter space 
region in which the COE is close to the minimum, i.e., the minima 
in COE are broad. 


27381 First wall for fusion reactors. Greenside, 
H.S.; Budny, R.V.; Post, D.E. Jr. (to Dept. of Ener 
Washingto nm, DC). US Patent 4,721,595. 26 Jan 1988. Fi ed 
date 29 ae 1985. vp. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

A fusion reactor is described comprising: a plasma fuel 
having polarized nuclei; and a first wall, the first wall including a 
coating formed of a material selected from the group consisting of 
a hydrogenated amorphous semiconductor and a deuterated amor- 
phous semiconductor and wherein the coating has a varied porosity 
and further including small amounts of a nitrogen dopant in the 
coating. 


27382 Spheromak reactor with poloidal flux-amplifying 
transformer. Furth, H.P.; Janos, A.C.; Uyama, T.; Yamada, 
M. (to Dept. of Energy, Washington, DC). US Patent 
4,713,208. 15 Dec 1987. Filed date 21 May 1986. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

This patent describes an apparatus for forming and sustaining 
a spheromak plasma comprising: a closed vacuum vessel having a 
longitudinal axis; a generally circular conductive core disposed 
within the vacuum vessel symmetrically with respect to and along 
the longitudinal axis of the vacuum vessel, and an inductive trans- 
former disposed radially inwardly of the conductive core and the 
spheromak plasma and spaced therefrom. The inductive transformer 
is coaxial with the longitudinal axis of the vacuum vessel. The in- 
ductive transformer has a current flowing therein for producing a 
second poloidal magnetic field about the conductive core, means 
for rapidly reversing the inductive transformer current and for con- 
verting the second poloidal magnetic field to a second toroidal 
magnetic field about the conductive core for facilitating the forma- 
tion of and sustaining the spheromak plasma. 


27383 Impurity radiation on sustained CTX spheromaks. 
Fernandez, J.C.; Henins, 1; Barnes, C.W.; Marklin, GJ. 
(Los Alamos National Lab. (USA)). pp 104-105 of The 1987 
IEEE international conference on plasma science (Ab- 
stracts). Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870651—). 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

Time and space resolved radiation measurements on CTX 
discharges have been performed for a variety of conditions. The 
measurements are made using two absolutely calibrated steerable 
gold foil bolometers to provide typically 14 viewing chords 
throughout all of the spheromak volume. The instrument and the 
analysis method are briefly reviewed. The plasma conditions stud- 
ied have included “dirty” discharges immediately following a 
vacuum opening, discharges heavily seeded with Ar gas to increase 
radiation, as well as “clean” discharges within a range of 440 to 830 
kA maximum toroidal current. When considering the spheromak 
volume, both the “dirty” and Ar seeded discharges have, as expect- 
ed, a ratio of radiated to ohmic power of nearly unity. This fact 
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confirms the correctness of the instrument calibration and analysis 
method. 


27384 Studies of the impedance and energy efficiency of 
coaxial magnetized plasma sources used for spheromak forma- 
tion and sustainment. Barnes, C.W.; Jarboe, T.R.; Henins, I.; 
Hoida, H.W.; Klingner, P.; Knox, S.0.; Wright, B.L. (Los 
Alamos National Lab. (USA)). pp 104 of The 1987 IEEE 
international conference on plasma science (Abstracts). Pis- 
cataway, NJ; IEEE Service Center (1987). (CONF- 
870651—). 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

The key to high-field steady-state sustainment of spheromaks 
by dc helicity injection is to maximize the helicity injection rate K 
= 2VPHI while minimizing adverse effects due to the current I. (V 
is the voltage across an insulated gap linking magnetic flux PHI). 
However, in the presence of a magnetized plasma an arbitrary volt- 
age cannot be applied to the electrodes; the flux flowing away from 
the gap (and primarily responsible for generating the voltage) is 
limited by the Alfven speed of the plasma. The expected result is a 
very strong dependent of the voltage on the current density of the 
system. Raising the magnetizing flux across the electrode increases 
the energy-per-unit-helicity-efficiency of the injection, but an in- 
crease in this flux tends to restrict the flow and lower the imped- 
ance (voltage/current ratio). A simple theoretical model is derived 
for comparison to experiment. 


27385 Acceleration of a compact torus. Hartmann, C.W.; 
Eddleman, J.L.; Hammer, J.H.; Kusse, B. (Lawrence Liver- 
more National Lab. (USA)). pp 106 of The 1987 IEEE 
international conference on plasma science (Abstracts). Pis- 
cataway, NJ; IEEE Service Center (1987). (CONF- 
870651—). Contract W-7405-ENG-48. 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

The authors report the first results of a study of acceleration 
of spheromak-type compact toruses in the RACE experiment 
(plasma Ring ACceleration Experiment). The RACE apparatus 
consists of (1) a magnetized, coaxial plasma gun 50 cm long, 35 cm 
OD, 20 cm ID, (2) 600 cm long coaxial acceleration electrodes 50 
cm OD, 20 cm ID, (3) a 250 kJ electrolytic capacitor bank to drive 
the gun solenoid for initial magnetization, (4) a 200 kJ gun bank, (5) 
a 260 kJ accelerator bank, and (6) magnetic probes and other diag- 
nostics, and vacuum apparatus. To outer acceleration electrode is 
an extension, at larger OD, of the gun outer electrode, and the 
inner acceleration electrode is supported and fed by a coaxial insert 
in the gun center electrode as shown. 


27386 Doppler ion temperature measurements on the 
CTX spheromak. Knox, S.O.; Hoida, H.W. (Los Alamos Na- 
tional Lab. (USA)). pp 105 of The 1987 IEEE international 
conference on plasma science (Abstracts). Piscataway, NJ; 
IEEE Service Center (1987). (CONF-870651—). 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

A major goal of the Los Alamos spheromak program is to 
determine what mechanisms are limiting energy confinement. It is 
important to know the deuteron temperature T/sub d/ for these 
studies. In order to obtain a measurement of T/sub d/, the authors 
employed two polychromators to simultaneously measure ion impu- 
rity line profiles from two different emitters. For the expected 
range of ion temperatures and known particle densities of CTX 
spheromaks, the slowing down time of impurity ions in deuterium 
is short enough (< 5Ous) compared to the particle confinement 
time (~300ps) that the impurity ion temperature T/sub i/ should 
reflect T/sub d/. Both polychromators (covering the range 1600- 
4000A) have 7 channels to resolve the line shape, and have 1-ps 
sampling rates to record the temperature evolution. Chord-aver- 
aged line emission is collected via narrow acceptance cones at two 
toroidal locations. The low values of T/sub e/ (from Thomson 
scattering) dictated that, for the wavelength range of the polychro- 


mators, these charge states would be among the brightest for much 
of the spheromak lifetime. 
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27387 Single particle interpretation of AC helicity injec- 
tion. Bellan, P.M. (Caltech, Pasadena, CA 91125 (USA)). pp 
102 of The 1987 IEEE international conference on plasma 
science (Abstracts). Piscataway, NJ; IEEE Service Center 
(1987). (CONF-870651—). 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

The goal of AC helicity injection is to sustain a force-free 
plasma current using periodic fields E-vector/sup —/ and B- 
vector/sup —/. From the point of view of a single particle the fol- 
lowing general principles may be deduced: A force free current on 
a given field line generates an additional magnetic field that links 
the given magnetic field. The single particle analog of helicity in- 
jection is just particle acceleration along a prescribed magnetic 
field. The Lagrangian formulation predicts some increasing conse- 
quences of symmetry. If there is toroidal symmetry then the toroi- 
dal canonical momentum, P/sub phi/-mRp/sub phi/+qRA/sub 
phi/ is a conserved quantity. Hence, if the poloidal flux R A/sub 
phi/ is bounded (j.e., the requirement for AC helicity injection), 
then p/sub phi/ must also be bounded. Thus, the goal of unbound- 
ed p/sub phi/ is impossible so that AC helicity injection cannot 
work when there is toroidal symmetry, no collisions, and conserva- 
tion of particles. The effects of lack of toroidal symmetry, colli- 
sions, and non-conservation of particles are discussed, and also the 
status of an AC helicity injection experiment underway on the 
Encore tokamak. 


27388 Experimental verification of subcooled flow boiling 
for tokamak pump limiter designs. Koski, J.A.; Beattie, A.G.; 
Whitley, J.B.; Croessmann, C.D. New York, NY; American 
Society of Mechanical Engineers (1987). 6p. (CONF- 
870816—). American Society of Mechanical Engineers, 345 
East 47 St., New York, NY 10017. 

From 24. national heat transfer conference and exhibition; 
Pittsburgh, PA, USA (9 Aug 1987). 

Technical Paper 87-HT-45. 

In fusion energy research devices such as tokamaks, limiters 
are used to define the plasma boundary, and may serve the addi- 
tional functions of plasma density and impurity control by remov- 
ing neutralized particles from the plasma edge region. Because the 
devices must operate in the plasma edge, they are subject to high 
heat fluxes. In this paper, experimental studies conducted in support 
of a pump limiter design currently under development are dis- 
cussed. Subcooled flow boiling of water and twisted tape flow en- 
hancement are combined to enable heat removal of highly peaked 
local heat fluxes at the tube-water boundary in the 40 to 50 MW/ 
m/sup 2/ range. Critical heat flux and heat removal experiments 
were conducted on copper tube targets with the use of a rastered 
30 kV electron beam apparatus capable of producing the desired 
steady state heat flux levels. 


27389 Some stress-related issues in Tokamak fusion reac- 
tor first walls. Majumdar, S.; Pai, B.; Ryder, R.H. (Argonne 
National Lab., IL (USA)). pp 113-122 of Structural mechan- 
ics in reactor technology. Wittmann, F.H. Accord, MA; 
A.A. Balkema Publishers (1987). (CONF-870812—). 

From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 

Recent design studies of a tokamak fusion power reactor 
have envisioned surface heat fluxes on the first wall ranging from 
0.1 to 1.0 MW/m/sup 2/, and end-of-life irradiation fluences rang- 
ing from 100 dpa for the austenitic stainless steels to as high as 250 
dpa for postulated vanadium alloys. Some tokamak blankets, par- 
ticularly those using helium or liquid metal as coolant/breeder, may 
have to operate at relatively high coolant pressures so that the first 
wall may be subjected to high primary stress in addition to high 
secondary stresses such as thermal stresses or stressed due to con- 
strained swelling. The present paper focuses on the various prob- 
lems that may arise in the first wall because of stress and high neu- 
tron fluence, and discusses some of the design solutions that have 
been proposed to overcome these problems. 
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27390 A review of the structural aspects of the Large 
Coil Task. Lubell, M.S.; Clinard, J.A.; Lue, J.W.; Luton, 
J.N.; McManamy, T.J.; Shen, S.S. (Oak Ridge National 
Lab., TN (USA)). pe 41-54 : Structural mechanics in reac- 
tor technology. ittmann, F.H. Accord, MA; A.A. Bal- 
kema Publishers (1987). (CONF-870812—). Contract AC05- 
84OR21400. 

From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 

Me The Large Coil Task (LCT) was initiated a decade ago by 
the United States (US), EURATOM (EU), Japan (JA), and Swit- 
zerland (CH) under the auspices of the International Energy 
Agency (IEA) to develop superconducting magnets for toroidal 
field coils for tokamak fusion reactors. Under the IEA agreement, 
EU, JA, and CH each fabricated one coil and shipped it to the Oak 
Ridge National Laboratory (ORNL), where the coils were assem- 
bled, along with three US coils (GD, GE, and WH), in the Interna- 
tional Fusion Superconducting Magnet Test Facility (IFSMTF) 
which was designed and built at ORNL. The US Department of 
Energy is the operating agent. In addition to the fact that six 
widely varying designs are being tested under similar conditions in 
the same test facility, the LCT project is unique in at least two 
other aspects. First, these are the largest superconducting (SC) coils 
fabricated and tested to date for research and development of SC 
magnets. Second, as the magnets themselves are the experiment, 
they are each heavily instrumented; consequently, detailed informa- 
tion on thermal, electrical, and mechanical performance has been 
obtained, some for the first time on SC magnets of any size. This 
paper concentrates on those aspects of tests most relevant for fusion 
reactor magnets: the structural measurements and simulated nuclear 
heating tests. The authors use the data on the US PB coils (GD and 
GE) and the US FF coil (WH) to illustrate the results. It is gratify- 
ing to report that all six coils have achieved 100% design current at 
8-T field and that in a symmetric torus arrangement all six coils 
have been simultaneously energized to 8 T. 


= Structural aspects of MFTF-B integrated system 

tests. Karpenko, V.N.; Kozman, T.A.; Zbasnik, J. (Universi 
ties Research Association, Berkeley, ‘CA (USA)). pp 31-40 
of Structural mechanics in reactor technology. Wittmann, 
F.H. Accord, MA; A.A. Balkema Publishers (1987). 
(CONF-870812—). 

From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 

” The Mirror Fusion Test Facility (MFTF-B) at Lawrence 
Livermore National Laboratory (LLNL) is a large, near-reactor 
scale experimental device intended to test an advanced plasma con- 
finement concept in a tandem configuration. The construction 
phase of the facility has been completed. The facility has undergone 
extensive system testing at the operational level without plasma. 
Good agreement was achieved between various analytical modeling 
techniques and measured structural responses. 


27392 Thermostructural design of the first wall/blanket 
for the TITAN-RFP fusion reactor. Orient, G.E.; Blanchard, 
J.P.; Ghoniem, N.M. (Mechanical, Aer and Nuclear 
ye Dept., Univ. of California, Los Angeles 
(USA)). pp 169-174 of Structural mechanics in reactor tech- 
nology. Wittmann, F.H. Accord, MA; A.A. Balkema Pub- 
lishers (1987). (CONF-870812—). 

From 9. SMIRT: international conference on structural me- 


chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 


In the TITAN-RFP, others investigate a number of blanket 
(B) and first wall (FW) options suitable for high power density 
fusion reactors. Final choices were made for two designs: a high 
pressure aqueous blanket and a vanadium/lithium self-cooled blan- 
ket. The first design utilizes a pressurized aqueous loop containing a 
lithium compound dissolved in water, while the second design is 
based upon a self-cooled lithium-vanadium blanket. In this paper, 
we consider the beginning-of-life (BOL) thermostructural design 
and analysis of only the second concept. Radiation effects on life- 
time will be considered in a separate paper. The overall design pa- 
rameters of the TITAN-RFP Li/Li/V blanket are given. A unique 
feature of the TITAN-RFP is the use of electric current flowing 
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through the lithium coolant to produce the necessary toroidal mag- 
netic field. A typical blanket module alos contains a hot shield 
zone, thus integrating the functions of the blanket, coil, and shield. 
The total blanket thickness is 30 cm and the overall thickness of the 
integrated blanket/coil (IBC) module is about 70 cm. Lithium is in- 
troduced to the module at 300°C and exits at an approximate tem- 
perature of 600°C.elium 


27393 Nonlinear interaction of laser light with plasmas. 
Sheng Liu, C. (Univ. of Maryland, t. of Physics and 
Astronomy, College Park, MD 20742 (USA)). pp 146 of 
XIV international quantum electronics conference (Digest 
of technical papers). Washington, DC; Optical Society of 
America (1986). (CONF-860621—). 

From OSA/IEEE international quantum electronics confer- 


ence (IQEE ‘86); San Francisco, CA, USA (9 Jun 1986). 
Technical Paper WNN2. 


Parametric instabilities of laser light in plasmas are important 
nonlinear mechanisms by which the light can be anomalously ab- 
sorbed or scattered. These nonlinear processes dominantly affect 
the laser-plasma coupling efficiency in many laser-pellet fusion ex- 
periments and were the subject of intensive theoretical and experi- 
mental investigations. 


99 GENERAL AND MISCELLANEOUS 


27394 ORG S1h ae TRADE [Training Resources 
and Data Exchange] technical training programs inventory: 
Volume 3, Plant and systems operations programs. (Oak 
Ridge Associated Universities, Inc., TN (USA)). Oct 1987. 
Contract AC05-760R00033. 281p. NTIS, PC A13/MF A011; 
1; GPO Dep. Order Number DE88007010/JAW. 

The Technical Training Programs Inventories include those 
programs or courses designed specifically for in-house employees 
and which provide development and practical information about 
job-related subjects not included in the nontechnical training area. 
The focus of the Inventories has been on targeted audiences, re- 
sources, and course design. The contact person has been listed with 
each course to encourage the use of the inventories and facilitate 
the exchange of information between GOCOs through a peer-to- 
peer exchange between training personnel of various contractors. 
The Technical Training Programs Inventories -- Volume I, Volume 
II, Volume III, and Volume IV were compiled from the results of 
a survey completed by the DOE contractors. All of the 49 contrac- 
tors surveyed responded and 34 have in-house technical training 
programs, with a total of 1277 courses. Because of the large volume 
of courses, four inventories have been developed to better meet the 
user’s needs. This publication, Technical Training Programs Inven- 
tory - Volume III, contains 373 courses focusing on Plant and Sys- 
tems Operations Programs at all levels. 
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27395 (UJV—7969-V) [Czechoslovakia Institute of Nu- 
clear Research]. Progess report ‘86. Havelka, S. (ed.). (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). Feb 
1987. 70p. (In Czech). NTIS (US Sales Only), PC A04/MF 
AO01. Order Number DE88701533/JAW. 

Major scientific, technical and partly also economic results 
are reported achieved in 1986 by the Institute of Nuclear Research. 
The research and development efforts were mainly focused on ap- 
plied research in nuclear power, namely, nuclear safety of the reac- 
tor core and fuel elements, neutron processes in the LR-O reactor, 
radiation resistance of reactor materials, experimental and comput- 
er-aided research in reactor technology, fuel cycle chemistry (cool- 
ant and radioactive waste treatment, radioactive waste solidifica- 
tion, fuel reprocessing). In the sphere of ionizing radiation, work 
was concentrated on radiation resistance of plastics, radiation steri- 
lization, radiation food treatment, radiopharmaceuticals production, 
applications of neutron activation analysis, neutron radiography, 
and radiation safety. The science management work consisted in 
coordination of the solution of science and technology development 
projects, and in international cooperation. The sphere of production 
and services covered the production of radiopharmaceuticals, semi- 


scopic image from them with the aid of a viewer. 14 figures. 


27398 (@ARC—1374 Ontpat formatting im Apple-Soft 

Basie. Navale, AS. Sie igi cea ee 

po nog Bint Mp. NTIS. (US oy Fe 
umber DEBS7O1413/JAW. 


ssiuh conapadis tn 0 dead ebb ter ede walls "cdkey Sane, 
Languages like FORTRAN have utility command ‘FORMAT’ 
which takes care of the formatting of the output in user-defined 
form. In some versions of BASIC a PRINT USING facility is 
available but it is not as powerful as the FORTRAN statement 
"FORMAT. Applesoft basic does not have even this PRINT 
USING command. Programmers have to write their own program 
segments to handle output formatting in Applesoft BASIC. Gener- 
ally, such user written programs are of limited use as they cannot 
be used casily with other programs. A general purpose 


TRAN. It can also be used in other versions of BASIC with very 
little modifications. 3 tables, 4 refs. 


PC A02/MF AOl; 1; GPO Dep. Order Number 
DE88006780/JAW. 

From 3. conference on concurrent computers and 
applications; Pasadena, CA, USA (19 Jan 1988). 

Least squares modifications associated with the addition or 
deletion of data often involve updating or downdating the Cho- 
lesky factor of the observation matrix. We describe and compare 
parallel implementations for the hypercube of three methods for 
downdating the Cholesky factor: an orthogonal scheme, a hyper- 
bolic scheme, and a hybrid scheme combining the first two. The 
computational complexities of these algorithms vary significantly, 
but the parallel implementations of all three are similar in communi- 
cation complexity to solving triangular systems. In computational 
tests on an Intel iPSC hypercube, the algorithms performed similar- 
ly, suggesting a preference for the orthogonal method based on sta- 
bility considerations. The methods we describe can be adapted to 
the parallel computation of general orthogonal factorizations, but 


27400 (FEI—1774) Method for linearization of tables of 
results. Shcherbakov, S.1; Tambovtsev, S.D. (Gosudarst- 
eee eee ee bigeye se 
Obninsk. Fiziko-Ehnergeticheskij Inst.). 1986. 6p. (in Rus- 
cas). "NTIS (US Sake Only), PC AOQ/ME AOL Order 
Number DE88701426/JAW. 

Development of numerical methods for calculation of equip- 
ment operation modes, in particular for NPPs, leads to thorough 
analysis of local characteristics in space of the objects considered 
obtaind on the basis of two- and three-dimensional approximations. 


as a set of concrete values depending on the initial data, don't give 
the evident representation about the degree of some factor influ- 
ence on the remelts obtained that decreases essentially the useful- 
ness of the numerical methods for estimation of the perspective of 


tics obtained by the numerical methods (or as a result of natural ex- 
periment) as analytical functions (or table functions) of the initial 
data (factors) arises. A way of data table processing is described. 
Data present a form of latin square-type allowing to construct a 
Iimear analytical model. As an example, the table of values of ther- 
mal efficiency of a heat exchanger is considered. The values are ob- 
fields of flow and heat exchange characteristics) for series of fixed 
values of three parameters (the flow rate of heating and heated 
media and power). The function approximating the data obtained 
and determined by the methods described is also given. 2 refs; 2 
figs. 


27461 dEN-DIQUI—02/85) DNQAA program to be 
used im activation analysis. Bernedo, L.F.B. (Instituto de En- 
genharia Nuclear, Rio de Janeiro (Brazil)). 1985. 22p. (in 
Portuguese). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88701442/JAW. 

The concentrations of the analysed clements were calculated 
by the program, based on the instrumental technique of analysis by 
activation. The DNQAA corrects due to the radioactive decay and 
to the neutron flow variation or carried particles and too the error 

ion involved in the analysis. It is written in ORACL to be 


propagation 
used in the ORTEC 6240-42 system. (L.M_J.). 





ee 1987. 4p. Gin Rossa). NTIS 
(US Sales Only), PC A03/MF Order Number 
DE88701487/JAW. 

The BLRFT program, with the help of which refinement of 
interaction Vertex coordinates and parameters of all tracks emanat- 
ing from the vertex being carried out, is described. A fast and flexi- 
where the known approximated vertex values and track parameters 
with the proper weight matrix in the vertex vicinity, is implement- 
ed. The method permits to add and delete casily the tracks in the 

ing process. The programs is written in the FORTRAN lan- 


Ss cae aur dha OY GUPGHEN Ue ta cleeecmeaemene 
We also describe our mission and objectives, consider- 


planning 
ations, and management policies and practices. 7 refs., 12 figs. 12 
tabs. 


ae (LA-UR—87-4103) Monitoring the usage of a com- 

pater system. Bailey, DJ. (Los Alamos National Lab., NM 
(USA)). Nov 1987. Contract W-7405-ENG-36. 14p. Oe 
88045€—1). NTIS, PC A03/MF AOI; 1; GPO Dep. Order 
Number DE88004310/JAW. 


or system performance parameters. The design of a usage monitor- 
ing system is outlined. The design is based on enhancing the audit 
data provided by the monitored system, capturing the audit data in 
a separate system to protect it from user access, and implementing 
one of the audit trail analysis systems currently under development. 


27405 (LA-UR—88-358) Fimite dimensionality im the 
complex TE ae eae 
53.D.; Holm, D.D.; Nicolaenko, B. (Los Alamos 

a NM (USA)). 1987. Contract W105 EING-36 Sin 31p. 


(CONF-8706278—1). NTIS, PC =— A0i; 1; GPO 
Dep. Order Number DE88006480/JAW 


is shown to exist in the complex Ginz- 
tee-Landan equation periodic onthe trv (A come om 
tion is derived and explained which gives upper bounds on the 
number of Fourier modes required to span the universal attractor 
and hence upper bounds on the attractor dimension itself. In terms 
of the parameter R these bounds are not large. For instance, when 
vertical bar p vertical bar = V3, the Fourier spanning dimension 
is O(R/sup 3/2/). Lower bounds are estimated from the number of 
unstable side-bands using ideas from work on the Eckhaus instabil- 
ity. Upper bounds on the dimension of the attractor itself are ob- 
tained by bounding (or, for vertical bar p vertical bar = V3, com- 


puting exactly) the Lyapunov dimension and invoking a recent the- 
orem of Constantin and Foias, which asserts that the Lyapunov di- 
mension, defined by the Kaplan-Yorke formula, is an upper bound 
on the Hausdorff dimension. 39 refs., 7 figs. 


Albuquerque, NM a cusaD) 14 Jan 1988. Contract ACD4- 
7T6DP00789. Sp. eevee tee NTIS, PC 
AOl; Ce ee Number DE88006647/JAW. 


From International conference on computational engineering 
actonayy Aten, OO DRA OO Aue SD: : 
The results of two related theoretical 


plastic strain rate and the stress tensor is included in the model, and 
its influence on strain localization at high strain rates is imvestigat- 
ed. 


27408 (UCID—21343) Experiments with the stable 
Householder implementation of the GMRES method im stiff 
ODE solving. Walker, H.F. 


NTIS, PC A03/MF A0l; GPO Dep. Order Number 
DE88007490/JAW. 

In this note we report on experiments aimed at assessing the 
relative effectiveness of the stable Houscholder implementation of 
GMRES in stiff ODE solving. To carry out these experiments, we 
incorporated the stable Houscholder implementation of GMRES in 
LSODPK, the stiff ODE solver, by 
replacing the existing subroutine SPIGMR, which carries out the 
Gram-Schmidt implementation of GMRES, with onc using the 
stable Householder i 


scraiiaiiicnimaati aces @ninascnaeiawaee teeta 
with a few minor exceptions. Both problems .are time-dependent 
PDE problems, and we used a range of spatial discretizations for 
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each problem (as well as a range of the number of species in test 
problem 2) so that the resulting ODE systems varied in size from 
moderate to fairly large. We also made a number of runs on a third 
test problem developed by Peter Brown and Alan Hindmarsh at 
LLNL. This problem comes from a system of reaction-diffusion 
equations and gives an ODE with very ill-conditioned Jacobian for 
large times and step-sizes. 


27409 (UCRL—97688) Capacity testing HYPERchannel- 
based local area network. Watson, W.B. (Lawrence Liver- 
more National Lab., CA (USA)). 8 Jan 1988. Contract W- 
7405-ENG-48. 8p. (CONF-880479—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88006805/JAW. 

From System design and networks conference; Santa Clara, 
CA, USA (18 Apr 1988). 

Given the amount of resources they have invested in their 
local area network, network managers at Lawrence Livermore Na- 
tional Laboratory have an abiding if not critical interest in deter- 
mining its remaining life span. Using a hardware monitor, research- 
ers at Livermore have tested the capacity of their mature (over 10 
years old), heavily loaded (5 Crays, 3 Ethernet gateways, 13 termi- 
nal concentrators, 5000 terminal, 40 node) two-trunk, HYPERchan- 
nel based, high data rate local area network. Results indicate that 
the current load could be intensified by 40% before the network 
reaches saturation. Further, as the load approaches saturation, 
overly persistent, low-level protocols begin thrashing, effectively 
destabilizing the network and destroying much of its potential ca- 
pacity. Finally, it is clear what steps need to be taken to extend its 
life span and improve its performance under heavy loads. 7 refs., 9 
figs. 


27410 Spreadsheets for physics. Dory, R.A. (Oak Ridge 
National Laboratory, P. O. Box Y, Bldg. 9201-2, Oak 
Ridge, Tennessee 37831). Computers in Physics; 2: No. 3, 70- 
74(May 1988). Contract AC05-84OR2 1400. 

Modern spreadsheet programs can provide a remarkable ca- 
pability for quick and easy solutions to a broad range of small: and 
possibly large: physics, engineering, and astronomy problems. This 
usage can go far beyond the original applications of spreadsheets as 
accounting aids. However, sharp instruments can cut both ways, 
and these programs can be dangerous to the unwary user in provid- 
ing quick and pretty collections of incorrect answers. Several 
spreadsheet techniques are shown by example; advantages and 
drawbacks are discussed. 


27411 Quadrature rules for singular integrals with appli- 
cation to Schwarz—Christoffel mappings. Floryan, J.M.; 
Zemach, C. (Faculty of Engineering Science, The Universi- 
ty of Western Ontario, London, Ontario, Canada N6A5B9). 
19) of Computational Physics; 75: No. 1, 15-30(Mar 

Numerical quadrature rules for singular integrals are present- 
ed and error bounds are derived. The rules are simple modifications 
of composite Newton—Cotes formulas. For singularities of type x/ 
sup a/,a>-1, the lowest order rule (modified midpoint rule) has 
error terms of order A?, A?/sup : //sup a/, and A?log (1/A), where 
A is the subinterval length. The rule proposed by Davis for integra- 
tion of the Schwarz—Chritoffel equation for conformal mapping of 
polygons is shown to have error terms of the same order. For poly- 
gons with sharp corners. i.e., a close to -1, the number of integra- 
tion subintervals required for the Schwarz—Christoffel equation 


ERA-13/11 / 3684 


can be reduced by several orders of magnitude by use of higher 
order rules given here. Explicit formulas are given for four rules of 
most likely utility; they are extensions of the midpoint trapezoidal, 
Simpson's, and 4-point rules. copyright 1988 Academic Press, Inc. 


27412 Interpolating and integrating three-point correla- 
tion functions on a lattice. Berryman, J.G. (Lawrence Liver- 
more National Laboratory, University of California, P.O. 
Box 808 L-156 Livermore, California 94550). Journal of 
Computational Physics; 75: No. 1, 86-102(Mar 1988). Con- 
tract W-7405-ENG-48. 

Various methods of estimating effective properties of com- 
posite materials require information about microgeometry contained 
in the statistical three-point correlation functions. If these three- 
point correlation functions are measured using digital image proc- 
essing techniques, the values are computed for a discrete set of ad- 
missible triangular arguments corresponding to triangles whose ver- 
tices are commensurate with a square lattice. To extract the desired 
geometrical information from the correlation functions, methods of 
interpolating and integrating between these lattice-based correlation 
function values must be developed. In previous work, a minimal 
subset of the lattice-commensurate triangles was proposed as the 
primary data set. However, to obtain sufficient accuracy in the in- 
terpolation, it has been found necessary to expand the primary set 
of lattice-commensurate triangles to include other triangles. The 
size of the new set of triangles is less than a factor of two larger 
than that of the previous set; yet this set has the distinct advantage 
that a sorting and storing algorithm mapping the triangular argu- 
ments onto a compact one-dimensional array depends on formulas 
known in closed form. 


27413 Efficient volume computation for three-dimensional 
hexahedral cells. Dukowicz, J.K. (Theoretical Division, 
Group T-3 Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Journal of Computational Physics; 74: 
No. 2, 493-496(Feb 1988). 

Currently, algorithms for computing the volume of hexahe- 
dral cells with “ruled” surfaces require a minimum of 122 FLOPs 
(floating point operations) per cell. A new algorithm is described 
which reduces the operation count to 57 FLOPs pér cell. copyright 
1988 Academic Press, Inc. 


27414 A data structure for sparse qr and lu factoriza- 
tions. George, A.; Liu, J.; Ng, E. (Mathematical Sciences 
Section, Ridge National Lab., Oak Ridge, TN 37831). 
SIAM Journal on Scientific and Statistical Computing; 9: No. 
1, 100-121(Jan 1988). Contract AC05-840R21400. 

For a general m by n sparse matrix A, a new scheme is pro- 
posed for the structural representation of the factors of its sparse 
orthogonal decomposition by Householder transformations. The 
storage scheme is row-oriented and is based on the structure of the 
upper triangular factor obtained in the decomposition. The storage 
of the orthogonal matrix factor is particularly efficient in that the 
overhead required is only m+n items, independent of the actual 
number of nonzeros in the factor. The same scheme is applicable to 
sparse orthogonal factorization by Givens rotations, and also to the 
recent implementation of sparse Gaussian elimination with pertial 
pivoting. Experimental results are provided to compare the spi. 
Gaussian elimination using the new storage scheme. 








